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Calcium, Phosphorus, PTH, Vitamin 0
MITOCHONDRIAL CALCIUM LEVELS IN CHRONIC UREMIA.
J Andrew J. Adler and Geoffrey M. Berlyne, BrooklynVeterans Administration Medioal Center, Brooklyn,
New York.
Uremic encephalopathy has been attributed in
part to elevations in brain oalcium (Ca) due to
secondary hyperparathyroidism (2°HPTH). As mito—
chondria buffer excess Ca entering the cell, the
effect of uremia and 2°HPTH on Ca levels of isola-
ted brain mitochondria (Mito) were examined.
Cerebral and isolated Mite Ca levels were deter-
mined in normal (N5) and chrbnically uremic
(N=15) Sprague Dawley rats by flameless AA spec—
trophotome-try following differential and gradient
ultracentrifuga-tion.Mito Ca levels in uremic rats
were not different from normal (8.0±2.8 vs 1.8±
1.8 nmol/mg prot.), despite an ll%increase in
cerebral Ca (11.3±2.0 vs 15.5±2.8 nmol/mg prot.;
P<.005) in uremic rats (BTJN>8.O mmol/L). Multi-
ple regression analysis demonstrated a signifi-
cant positive correlation between Mito Ca and
both Sca (P<.005) and iPTH (P<.05).
We concidde that 1) uremia in the rat is asso-
ciated with a small rise in cerebral Ca 2) intra-
cellular Ca as reflected by Mito Ca is not eleva-
ted 3) increased levels of PTH may be necessary
for maintaining normal intracellular Ca levels.
THREE YEARS OF MAGNESIUM-FREE (Mgo) DIALYSIS: RE-
LATIONSHIP BETWEEN MAGNESIUM (Mg), CALCIUM (Ca) AND
n-PTH. Suhail Ahmad, Edward Cassias* and Margaret
Kenny*, Dept. of Medicine, Univ. of Washington,
Seattle, WA.
Reported improvement in bone mineralization with
lower serum Mg in dialysis patients (pt) led to Mgo
dialysis of 16 pt for 3 yrs. Eleven of 16 pt devel-
oped hypomagnesemia (l.15±.2, Gp I) while 5 re-
mained normoeagnesemic (l,75±.l2, Op II). After 3
yrs of Mgo the total Mg(Mg), ultrafiltrable Mg
(Mg ) and total Ca(Cat) and ionized Ca(Ca.) were
lowr in Op I than in Op II (.95 vs 1.38 or Mg
4.84 vs 5.13 for Ca and 2.11 vs 2.31 for Ca.
Op I and II respectively (p<O.Ol). Despite a'lower
Ca in Gp I the n-PTH were similar in the 2 Gps.
Two weeks after 0.5 mEq/L Mg dialysis, Op I pt had
significant increases in n-PTH (.56±.72 from .35±
.52), Ca (4.9±.23), Ca.(2.29±.15), Mgt(l.72+.27)
and Mg (.36±.24 all p.O1). After 6 months of 0.5
sEq dilysis there was no difference in Mg, Ca or
PT)-) levels between Op I and II. Lower Ca levels
without higher n—PTH in Op I, significant rise in
n-PTH and Ca after Mg repletion and positive cor-
relation between initial Mg and Ca levels (r=.77)
all suggest that Mg depletion suppresses PTH acti-
vity . Negative correlations between initial Mg ar
% change in Ca (r=-0.83) and between initial Mg arl
% change in n-PTH (-0.64), 2 weeks after Mg dial-
ysis,further support it. Reason for normal Mg in
Gp II is unclear, but higher BUN (p<.005) in Op
II with creatinine similar to Op I may suggest in-
creased Mg intake in Gp I. Thus, Mg supplementation
may allow Mgo dialysis, e.g. pt on Mg binders to
avoid aluminum intoxication. Higher incidence of
intradialytic cramps were observed in Op I which
improved with Mg dialysis (p<0.03).
HEMODYNAMIC EFFECTS OF AN ANALOGUE OF bPTH(1—3k),
NLE8 18TYR3kbPTH(3_3k) AMIDE. R.R. Al—Kudsi,
J.T. Daugirdas, T.S. Ing, M.C.M. Yang', D.J.
Leehey, M.M. Sayeed', S. Popli, and P.K.T. Pang'.
Hines—Loyola Medical Center, Hines, IL; Texas
Tech University, Lubbock, TX.
We examined the hemodynamic effects of an
analogue of bovine PTH(1—3k), N1e8,lBTyr3kbPTH
(33k) amide, which inhibits adenylate cyclase
activation by bPTH(1—3k) in a number of in vitro
systems.
In the conscious dog, the (3—3k) analogue
had no hypotensive effect in doses up to 6.0
micrograms/kg (1.5 nM/kg). When the (3—3k)
analogue was injected immediately before bPTH(1—
3k) in a weight ratio of 10:1, diminution of
hypotensive response to bPTH(1—3'4) did not occur.
In the anesthetized rat, in which larger doses
were used, the (3—3k) analogue proved to be
a weak agonist, with a hypotensive potency ap-
proximately 1/100th that of bPTH(1—3k). No
diminution of hypotensive response to bPTH(1—
3k) was found after Injection of the analogue
0—2 minutes before bPTH(1—3k) in a dose ratio
of 100:1. However, increasing amounts of the
(3—3k) analogue progressively diminished the
ability of bPTH(1—3k) to relax pitressin—constric—
ted rat tail artery strips, with a calculated
pA2 of 5.51. At a high dose (18 micrograms,
or k.k nM, per ml), the (3—3k) analogue itself
relaxed the pitressin—contracted rat tail artery
(—0.21 0.06 g tension).
The results establish hypotensive and vaso—
relaxing actions for the analogue Nle8,18Tyr3k_
bPTH(3—3k), characterizing it as a partial agonist
with extremely weak antagonist activity.
1 ADDITIVE HYPOCALCIURIC EFFECTS OF AMILORIDE (AM)
AND HYDROCHLOROTHIAZIDE (HCTZ) IN CHILDREN TREATED
WITH CALCITRIOL. U. Along', L.S. Costanzo & J.C.M.
Chan, Med. Coll. of VA, Richmond, Va.
To compare the effects of HCTZ alone and in
combination with AM on U V, we studied 7 children
with hypophosphatemic ricets (4), pseudohypopara-
thyroidism (1), Turners Syndrome (1) and RTA Type I
(1) . All were receiving calcitriol treatment and
had 3-fold increases in U V. Each patient was
studied twice in the Clinial Research Center on
the same metabolic diet, fluid intake and calci-
triol dose. In the first phase, after 4 control
days, patients received HCTZ (1.5—2.5 mg/kg/24 hrs)
for 4 days. In the second phase, the same dose of
HCTZ was combined with AM (0.3 - 0.5 mg/kg/24 hrs).
When AM was added to HCTZ, U V was lower (13.3
6.9 mg/m2/24 hrs) than with TZ alone (26.0 +
14.4 mg/m2/24 hr) , p < 0.05. FE0 /FE was also
lower with combined therapy (p < Amiloride
prevented HCTZ-induced hypokalemic alkalosis
was 3.54 0.38 mN with HCTZ and 4.17 + 0.60 mM
with AM + HCTZ, p < 0.01. p was 27.4 + 2.1 sf4
with HCTZ and 23.8 3.8 mM AM + HCTZ, p <
0.05) . In another patient, low dose HCTZ (25 mg)
combined with AM (5 mg) was more effective in
reducing UC V and FEC /FEM than HCTZ (50 mg)
alone. In hree hypecalcuric patients (U V >
120 mg/m2/24 hrs) treated with low dose HCAM
for 23 months, UC V ranged from 10-64 mg/rn /24 hrs
with normal P an PH O3 We conclude that AM
augments the ypocalcuric effect of HCTZ and
prevents the undesirable side effect of hypo-
kalemjc alkalosis in vitarnin—D induced hyper—
calciuria.
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MODIFYING FACTORS OF PIN'S VASODILATING ACTIONS.
Sharon Anderson, James Grady, David McCarron,
Oregon falth Sciences University, Portland, OR.
PIN and its active analogs exhibit potent,
specific vasodilating action in a variety of
vascular beds and diverse species. Using a model
of BP regulation, the spontaneously hypertensive
rat (SNR) and its genetic control, the Wistar—
Kyoto (KY), we assessed the effect of strain,
diet Ca , age and BP on PIN's acute cardiovas-
cular action. SHRs and WKYs (N=64) were ran-
domized at either 18 or 26 wks to either a 4% or
0.02% Ca diet. After 2 wks on the diet, serum
and urines were collected and the animals admini-
stered IV hPTN (1—34) (1 to 100 jg/kg) as serial
injections and MAP was directly measured.
In all diet—age—strain subgroups, PIN demon-
strated log—dose, acute vasodilation and hypoten—
sion (p<.0001) that was maximal at 1 mm. In both
the Sl-R and 14KV at 18 and 26 wks, 4% diet signi-
ficantly enhanced the maxial vasodilatory re-
sponse (p<.OO1). 0.02% Ca + diet impaired the
PIN response (p<.OOl) in all groups. Compared to
the WKY, the Sl1 had a greater A MAP and % A MAP
response (p<.OOS) that was prolonged (p<.OO1) in
all groups with the exception of the 18—wk 0.02%
animals. 0.02% diet increased opening MAP
(p<.Ol) and 4% lowered MAP (p<.OO1) within age-
strain groups. The 18—wk WKY on both diets was
more sensitive than the 26—wk WKY to PIN (p<.Ol).
In contrast, the 26—wk SHR was more sensitive
than the 18—wk SE (p<.Ol). Opening MAP did not
explain variations in sensitivity to PIN.
In conclusion: animal strain, dietary Ca2+,
and age, but not baseline BP is associated with
modifying the vasodilatory response to PIN.
I DIAGNOSIS OF ALUMINUM (Al) BONE DISEASE IN LONG-
TERM DIALYSIS PATIENTS USING DEFEROXAMINE (DFO)
AND ZERO-CALCIUM DIALYSIS (ZCD). DL Andress*,
SM Ott, D Milliner*, NA Maloney*, D Endres*,
JW Coburn, DJ Sherrard. VA Medical Centers,
Seattle, WA and Los Angeles, CA.
To characterize bone & plasma abnormalities in
patients (pts) with long—term oral Al exposure we
obtained bone biopsies from 12 pts on hemodialysis
>10 yrs in Seattle, where water Al is <lOugm/l.
Plasma Al levels were determined before & 42 hrs
after infusion of 40mg/kg DFO. Plasma carboxy (C)&
amino (N) terminal PTH was measured before & after
2 hrs of ZCD in 9 pts. Quantitation of bone Al was
by histochemical stain & bone formation rate by
double tetracycline labels. The pts had no bone
symptoms at the time of biopsy.
Bone histology revealed only slight increases
in osteoid or fibrosis; all but one pt had stain-
able bone Al. Bone Al (range, 0.13-4.13, mean,l.3l
niii/mm2) correlated with baseline plasma Al
(range, 26—270, mean, 106±6gm/1; r=.66, p<.O2)
as well as with plasma Al following DFO (range, 200
-708, mean, 387±l49jigm/l; r=.66, p<.O2). There
were inverse correlations between bone Al vs bone
formation rate (r-.74, p<.Ol) & between bone Al
vs the log N-PTH following ZCD (r=-.75, p<.O2).
Multiple linear regression analysis revealed a
strong correlation between bone Al vs baseline
plasma Al & N—PTH following ZCD (r=.92, p=.O04).
No consistent results were seen with C-PTN.
We conclude that some heniodialysis pts subject-
ed to long-term oral Al have high bone Al levels
which are associated with low bone formation rate,
high plasma Al (baseline and after DFO) & relative-
ly low N-PTH levels after ZCD.
)/FFECT OF NIFEDIPINE (Nfd) ON SERUM PTH
AND CALCIUM (Ca) IN DIALYSIS PATIENTS WITH
HYPERPARATHYROIDISM. Robert H. Barth* and
Bruce R. Leslie. Rogosin Kidney Ctr.,
N.Y. Rosp.—Corneli Med.Ctr., New York, NY.
Ca channel blockers are useful in the
therapy of angina and hypertension, both
common in dialysis patients (pta). In
these pts, who are often hyperparathyroid,
perturbation of cellular Ca transport
might affect Ca and PTH metabolism. We
investigated the effects of Nfd on serum
PTH and Ca in 8 chronic hemodialysis pta
who had high levels of PTH by an intact
assay. Each received 10 mg of Nfd orally.
Blood pressure, serum PTH and total Ca
were measured before and 1 hr after drug
administration. Mean arterial pressure
(MAP) fell in all pta, while mean values
of intact PTH and total Ca did not change
(Mean + SEM):
Pre—Nfd 1 hr post—Nfd P
MAP (mmHg) 109.6+8.3 94.1+2.8 < .01
PTH (pg/ml) 2100 +971 2002 +536 NS
Ca (mg/dl) 10.61 +0.34 10.38+0.39 NS
To investigate the effects of chronic
Nfd administration, 3 dialysis pta given
20—40 mg/day were studied prior to and
after six weeks of therapy. In all 3,
PTH remained unchanged or fell (pre—Nfd
2400 + 418; post—Nfd 1803 + 489 pg/mi,
P=NS)
Nfd, given orally in doses sufficient
to affect blood pressure, does not alter
serum total Ca and does not stimulate
further elevation of PTH in dialysis pta
with hyperparathyrO id ism.
EFFECTS OF PARATHYROID HORMONE (PTH) AND 1,25-
(OH)2D (1,250) ON BONE DEPOSITION OF ALUMINUM
(AL) IN THE RAT WITH CHRONIC RENAL FAILURE (CRF).
D. Baxter*, N. Rodriguez*, A. Felsenfeld, and
F. Llach. Univ. of Okia. Health Sci. Ctr. and
VA14C, Okia. City, Okia.
Parathyroid hormone has been reported to in-
crease Al deposition in bone. In CRF, 1,25D levels
are decreased. Thus, to test if 1—34 PTH (lg/d)
or 1,25D (lOng/d) alter the bone deposition of Al,
4 groups of rats with CRF were studied. All groups
except 1 (CRF) received intraperitoneal Al (lmg/d).
The groups were: Al+1,25D (1,25); A1+PTH (PTh);
Al only (C); and CRF. The Al, PTH, and 1,25D were
given for 80 days. Blood chemistries obtained
at sacrifice were: calcium (Ca), creatinine (Cr),
C—PTH, and Al.
Ca(mg/dl) Cr(mg/dl) C—PTH(ng/ml) Al(pg/L)
CRF 9.7±2 1±1 l.1±.1 43±31
1,25 11.8±1.1* .9±.l l±.l 468±84*
PTH 9.5±.5 .9±.1 .9±.1* 539±121*
C 10.3±.3' .8±.1* 1.1±.1 584±122*
Mean SD; +p<.O5; *p<.Ol. The difference in plasma
Al between 1,25 and C was significant at the p<.O6
level. The bone Al content (dry weight) is listed:
CRF 1,25 PTH C
Bone Al (g/d) 14±3 95±23* 149±23* 158±29*
Mean SD; p<.Ol. The bone Al content of 1,25 was
less than PTH and C (p<.OO1).
In summary: 1) Plasma Ca was elevated in the
1,25 and C groups; 2) bone and plasma Al increased
after Al administration; 3) bone and plasma Al were
lower in l,25D than PTH and C rats; and 4) bone and
plasma Al were the same in PTH and C rats. In con-
clusion, our data suggest: 1) 1,25D may decrease
the bone and plasma Al burden; and 2) 1—34 PTh
does not increase bone and plasma Al content.
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INHIBITION OF Na+ DEPENDENT TRANSPORT OF SOLIiTES
BY ARGININE MODIFIERS IN RENAL BRUSH BORDER MEM-
BRANE. R. Béliveau*, M.—G. Brunette, J. Strdvey*,
Centre de recherche, Hpital Maisonneuve-Rosemont,
Montréal , Canada.
The effect of arginine modifiers on phosphate,
0—glucose, L—glutamate and L—alanine transport was
investigated using brush border membrane vesicles
from rat kidney cortex. Na+-graciient uptake of
phosphate was inhibited 42, 73 and 95% by 120 mm
pre—incubation of vesicles with butanedione, me-
thylglyoxal and phenylglyoxal, respectively. A
detailed kinetic analysis of the phenylglyoxal
effect showed that one arginyl residue was invol-
ved in this inhibition. At the same time, enzyme
activities of alkaline phosphatase and aminopep—
tidase M, intravesicular volumes, and fluxes of
phosphate, glutamate or glucose, measured in the
absence of Na+ or after Na+ equilibration, were
not affected to any significant extent by phenyl—
glyoxal treatment. The chemical modification in-
troduced by phenylglyoxal decreased the apparent
maximal velocity of the phosphate transport system
in its interaction with Na-I-. Sodium driven fluxes
of D—glucose, L—glutamate and L-alanine were also
inhibited under the same conditions. It was also
shown that phenylglyoxal had no effect on membrane
permeability of Na+. However Na+ fluxes coupled
to solute active transport were inhibited by 32,
52 and 100% for phosphate, D—glucose and L-alanine
respectively. These results seem to indicate that
arginyl residues play a similar role in Na+—driven
active transport of solutes by the renal BBM and
lead us to postulate a similar molecular mechanism
for all Na+-symport systems.
EFFECT OF PTH AND CALCIUM ON PHOSPHOLIPID TURNOVER
OF HUMAN RED BLOOD CELLS. N Brautbar, J Chakra—
borty5, J Coats and SO Massry. Dept. Med., Div.
Nephrol., USC Sch. Med., Los Angeles, CA.
PTH enhances entry of Ca in NBC, stimulates
their membrane Ca ATPase and increases osmotic
fragility. This effect occurs only in the pre-
sence of Ca. The mechanism of increased Ca influx
is not evident and it is possible that Ca, PTH or
PTH and Ca affects phospholipid turnover of RBC
membranes and results in accumulation of ionopho—
rio compounds such as phosphatidic acid (PA),
which in turn allows Ca movement. The present
study examined 32P incorporation in the various
steps of the phosphoinositide cycle and total phos—
pholipid fraction (TPF) in NBC incubated in buffer
solution with no calcium (C), with 1 aM calcium
(Ca), with 50 U/ml l—8l PTH only, and with 1mM
Ca and 50 U/ml PTH. Ca significantly decreased
32p incorporation into diphosphatidylinositol
(DPI) but not in triphosphatidylinositol (TPI),
increased incorporation of 32P into (PA) and TPF,
and PTH reduced 32P incorporation into DPI and TPI
but without effect on PA or TPF. Ca and PTH re-
duced 32P in DPI and TPI and increased it in PA and
TPF. The data show that either PTH or Ca alone
alter phospholipid turnover in NBC membrane, but
PTH and Ca do not cause an additive effect. It is
suggested that the changes in phospholipid turn-
over induced by Ca alone facilitate the lonophoric
action of PTH and this in turn enhances Ca influx
into the NBC.
METAPOLIC ACIDOSIS AND AZOTEMIC OSTEODYSTROPHY IN
RATS. Y.L. Chan*, F. Savdie*, R. MaSon*, S.
Posen* (Intr. by S. Klahr). Sydney Hospital,
Endocrine and Renal Units, Sydney, Australia.
A persistent problem relating to the pathogen—
esis of azotemic osteodystrophy concerns the role
of metabolic acidosis. In this study we examined
the effect of chronic 1101 administration on uremic
rats. Nineteen 5/6 nephrectomized rats (serum
creatinine 1.5 + 0.2 ag/di) were rendered acidotic
(plasma 11C03— 21.4 + 7.1 mmol/L) by adding 10 N
HC1 to their drinking water. Thirteen 5/6 neph—
rectomized rats with similar serum creatinine (1.4
+ 0.2 mg/dl) and normal plasma RCO— (26.2 + 1.6
rmol/l,) served as controls. Flood pH and HCO1—
were monitored weekly. The animals were killed
after 3 months. Acidotic rats had a higher mean
serum calcium (10.9 ÷ 0.2 vs. 10.4 + 0.7 mg/al,
p0.05) than controls. Serum PTh, 25(011)0 and
1,25(011)70 were not different between the 2
groups. Flistoicorphoisetry of the tibial epiphyses
shows that acidotic rats had a lower mean trabe—
cular hone area (28.7 + 5.3 vs. 37.3 + 3.4%,
p'O.OO1) and a higher mean resorption surface (9.7
+ 2.2 vs. 3.3 + 1.3%, pO.OOl) and osteoclast
Count (3.1 + 0.8/mm trabecular surface vs. 1.1 +
0.5, pO.OOl). Mean fractional osteoid area,
fractional labeled surface and appositional rate
were similar in the 2 groups. There was also no
difference in the femoral shaft densities and cal-
cium contents between the 2 groups. It is con-
cluded that metabolic acidosis resulted in trabe—
cular bone loss in uremic rats without concOmitant
cortical bone loss. This was associated with
increased osteoclastic activity hut mc increase in
serum PTH. Serum l,25(C}!),D levels did not change
and osteomalacia was absertt.
ROLE OF PHOSPHOLIPIDS IN THE STRUCTURE AND
FUNCTION OF THE 1,25—DIHYDROXY VITAMIN D
RECEPTOR. Tai C. Chen, Hilarie C. Manue James
P. Muller and Jules B. Puschett. Renal-Electro-
lyte Division, University of Pittsburgh School of
Medicine, Pittsburgh, Pennsylvania.
Nucleotides and reducing agents have been shown
to increase the binding of l,25-dihydroxy vitamin
03 (1,25 (OH)2 03) to its receptor(s). In this
study, the effect of phosphopholipids (PL) on the
specific binding of [3H]-l,25 (OH)2 D3 to its
cytosolic receptor was examined in rat kidney
preparations. Specific binding activity (SB) was
determined by incubating cytosol with 0.03 nM
[3H]-l,25 (OH)2 03 in the presence or absence of
200—fold excess nonradioactive 1,25 (OH)2 03 for
1 hr. at 23°C. Free hormone was removed by the
dextran—coated charcoal technique. At a concen-
tration of 100 g/m1, phosphatidylinositol (P1),
phosphatidylinositol monophosphate (DPI) and phos-
phatidyicholine (PC) inhibited SB by 90-100%.
However, only 5-15% inhibition was obtain by the
same concentration of phosphatidylethanolamine
(PE), indicating the existence of selectivity for
PL in this inhibitory system. The inhibition by
P1 and DPI occurred in a dose-dependent manner.
The inhibitory effect of DPI was reversible by in-
creasing the cytosol protein concentration in the
incubation medium. These findings suggest that
DPI and the receptor are competing for the [3H]—
1,25 (OH)2 03. The results provide evidence that
PL may play an important role in the structure and
function of the 1,25 (OH)2 03 receptor in rat
kidney.
Abstracts 141
1l
RENAL TUBULAR ACIDOSIS DOES NOT ALTER CIRCULATING
VALUES OF CALCITRIOL (1,25(OH)2D). Russell W.
Chesney, Bernard S. Kaplan, Mary Phelps,* and Hec-
tor F. DeLuca,* Univ. of Wisconsin, Depts. of Pe-
diatrics and Biochemistry, Madison, Wisconsin USA,
and Montreal Children's Hospital, Dept. of Pedia-
trics, Montreal, Quebec, Canada.
Experimental studies in vitamin D—deficient
animals have suggested that the conversion of
calcidiol (25(OH)D) to calcitriol is impaired by
systemic metabolic acidosis. By inference, one
anticipates that patients with renal tubular acid—
osis (RTA) would demonstrate decreased circulating
values of 1,25(OH)2D to account in part for their
rickets and bone demineralization. Ten patients
with RTA, 7 with type I and 3 with Fanconi syn-
drome, had simultaneous measurements of vitamin D
metabolites and electrolytes. No abnormalities
of 25(OH)D2, 25(OH)D3, 24,25(OH)2D or calcitriol
were found, despite a mean serum HCO3 of 8+3 mM/L
(SD). Further, no relationship between serum HCO3
and calcitriol could be found.
25(OH)D2 25(OH)D3 24,25(OH)D2 l,25—OH2D
gjnl) (ng/ml) (ng/ml) (pg/ml)
RTA pts 8.1±4.5 15.5±7.5 1.3±0.5 49±15
Controls 7.3±5.2 23.1±8.7 1.7±0.5 43±12
Values are mean SD
These results suggest that either vitamin D
deficiency may be required before any alterations
in the production of calcitriol are seen or that
the effects of acidosis in animals may not be re-
flected in man. Further, it is unlikely that the
bone disease found in RTA is related to abnormal-
ities in vitamin D metabolism due to systemic
acidosis, but that the bone disease is more likely
related to the acdosis and hypercalcuria present
in this disorder.
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INCREASED INTESTINAL CALCIUM ABSORPTION
DURING RENAL HYPERCALCIURIA FROM FUROSEM—
1DE ADMINISTRATION. F.L. Coe, D.A.
Bushinsky, M.J. Favus*, C. Langman. Dept.
of Med., Univ. of Chicago, Chicago, IL.
Furoseinide (F) causes renal hypercal—
ciuria by reducing tubule calcium (Ca) re-
absorption. The additional urinary Ca
could come from enhanced intestinal ab-
sorption or bone dissolution. To determine
the source, we fed 22 adult male Sherman
rats 15 gm/day of a diet containing .6% Ca
and 2.2 IU vit. 0 /gm. After 6 days, by
random allocation, 15 mg/kg body wt/day of
F was added to the diet of 11 rats, while
11 others rema±ned as controls (C). With
F, urine Ca (values are mg/5 days, SEM)
increased (15.6+0.8 vs 4.1±0.3; p<.OOI)
while fecal Ca fell (194+7 vs 223±12;
p<.O5). There was no difference in Ca in-
take (448+2 vs 450±0; F vs C; p N5). The
increased urine Ca excretion was offset by
the additional intestinal Ca absorption so
that there was no difference in net Ca re-
tention (239+6 vs 223±12; F vs C; p NS).
Although F increased the percent of Ca ab-
sorbed (57±2 vs 50±3; p<.OS), there was no
difference in serum l,25(OH) 03 or total
Ca levels (180±20 vs 220±1 pg/mi and
1O.33+.O8 vs 10.21±.08 mg/dl, respective-
ly; F vs C; both p NS). F does not de-
crease Ca retention even though urine Ca
rises. The additional urinary Ca is de-
rived from increased intestinal Cs ab-
sorption. Increased serum 1,25(0H)2D3 does
not appear to be responsible for the aug-
mented Ca absorption.
EFFECI OF QIFJNIC DFSOXYWRTI(X1S'I'EF1iE ACrATE
(LXXA) ADMINISTRATION ON 'TUBULAR Ca TRANSPORT. B.
Delahaye* and K. Lau. Div. of Neph., Michael Reese
Hosp. & Univ. of Chicago, Chicago, Ill and Univ. of
Michigan, Ann Arbor, MI.
Chronic EXXA acininistration is known to produce
hypercalciuria. To define the tubular site of al—
terat ions in Ca transport, free flow micropuncture
experiments were perfonmad in hydropenic Sprague
Dawley rats fed a high Na (2.5%) diet and injected
with either IIXXA (15 ng/kg/d) or oil for 4 days.
There were no differences in glceierular filtration
rate (3.4 vs 3.7 mi/mm) or plana (P) ultrafilter—
able Ca (5.2 vs 5.4 n%). In the late proximal tu-
bule, tubular fluid (TF):P inulin (2.1 vs 1.9),
fractional delivery (FD) of Na and FD2a (45 vs
44%) were similar. Other FD data (in %) are as
follows (mean±0E) *, p<O.05 vs control (C)
Early Distal Late Distal Urine
TF/PIn FtOa Fta TF/PIn FtkTa Ita Ftta Fta
C 4.2 15 14 14 2.1 4.1 0.73 1.4
±0.4 ±2 ±3 ±1 ±0.3 ±0.8 ±0.10 ±0.2
LcX2A 4.7 13 14 14 3.8* 4.3 1.35* 1.3
±0.4 ±3 ±2 ±1 ±0.5 ±0.4 ±0.17 ±0.1
To dissociate the role of parathyroid honwone (PIll)
similar studies re performed in acutely parathy—
roidectcniized rats. FECa was increased in IXX2A-
treated rats (1.2 vs 0.4%) while FENa (0.93 vs
0.88%) was similar. FDCa to late proximal (44 vs
43%) and early distal tubule (8.3 vs 7.7%) re
cctnparable. Conclusions: Ca transport is impaired
in the superficial distal tubule during chronic
IXX2A acthinistration. These effects are independent
of PTH, filtered load of Ca, and Na transport and
probably contribute to the hypercalciuria of [XXA
escape.
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PROSTAGLANDIN E2 (PGE2) AND SODIUM ARE INHIBITORS
OF ADENYLATE CYCLASE (AC) IN THE PROXIMAL STRAIGHT
TUBULE (PST) OF THE RABBIT NEPHRON. Jesus H.
Dominquez, Frederick Schuler Thomas 0. Pitts,
Thomas Browrand Jules B. Puschett. Univ. of
Pittsburgh School of Med., Pittsburgh, PA.
In the PST AC is activated by parathyroid hor-
mone (PTH). This event is thought to be the initi-
ator step for the effects of the hormone on trans-
port. Because PGE2 blocks the phosphaturic effect
of PTH in vivo, we examined whether POE2 acted by
antagonizing the activation of AC by PTH in the
rabbit PST. PTH, 200 nq/ml, evoked an enzymatic
rate of activation of 652±24 fMoles/q prot./2O
mm. Incremental POE2 additions to PTH, 5x10—9,
5x10-8, 5x10-7, 5xlO.6and 5x10-5M attenuated this
rate of activation to 91±6, 94±5, 85±2, 59±2 and
53±4% (5x10—7—5x10—5M, p<O.Ol). In separate ex-
periments, the stimulation of AC in the PST by PTH,
200 ng/ml (511±44 fMoles/ijg prot./20 mm.), was in-
hibited by POE2, 5x10—6M, by 29%, p<O.O5, by Na+,
100 mM, by 44%, p<0.0l and by the two aaents com-
bined by 65%, p<0.Ol. In contrast, Na+ 100 mM,
did not alter basal activity (zero Na+56±7, 100
mM Na+=42±3 fMoles/pg prot./20 mm., p>0.l). POE2
also inhibited the activation of AC in the PST by
cholera toxin (CT), 5 pg/ml. CT—stimulated AC
activity was 228±6 fMoles/g prot./20 sin. POE2,
5x10-6M, decreased this activity to 145±5, p<O.OO1.
From these results we conclude: 1. POE2 likely
inhibits AC via a PGE2inhibitory receptor in the
PSI. 2. Sodium is an inhibitor of AC in the PST.
3. Locally released POE2, and intracellular Na+
appear to regulate the proximal tubular cell re-
sponses to circulating aqonists (PTH), or to
agents that act independently of surface recep-
tors (CT).
I
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Ca MEITAFOLISM IN SONTANF)DUSLY HYPERTENSIVE RATS
(SHR): EVIDENCE FOR PRIMARY IITIESTINAL HYPERABSORP-
TIC. B. Eby*, B. [elahaye*, D. Zikos*, S. Kathpal-ia & K. Lau. Neph. Div., Michael Reese Hosp., Chi-
cago, IL and Univ. of Mich, Ann Arbor, MI.
Although the hypercalciuria in mature SHF( hasbeen attributed to a renal leak, we found no abnor-
malities in Ca clearance before and during the in-
fusion of Fill as ccmpared to the nornxtensive Wis-
tar Kyoto rats (WKY). Coe published study suggested
increased duodenal Ca absorption, but such a dif-
ference, not uniformly observed, failed to differ-
entiate between primary gut and renal defects. To
resolve this issue, we performed balance studies
on 6 menth old female and 12 nDnth old male rats on
0.87% Ca diet. Results (as Ca in ng/day) (mean±SE):Oral Fecal Absorbed Urine Retained
VKY 132±9 112±5 20±3 (15%) 1.3±0.1 19±2
SHR l4t8 106±6 39-i-7*(27%*) 2.1±0.2* 37-1-5*
, p<0.05 vs WKY)
WKY 114±8 86±4 28±3 (25%) 2.7±0.2 25±3
ERR 1154 75+* 40±2*(35%* 3.6±0.3* 36±2*
In-situ duoclerial 4SCa uptake was greater in SHR(26.4* vs 20.1%). The hypercalciuria was associated
with reduced urine cyclic AMP, fasting nonnocalce—
mia but hypercalcemia when fed (total=11.4* vs 10.2
nig% and ionized Ca=5. 3* vs 4.4 rx%). Urine Ca re—
mained higher after parathyroidectciay, correction
of the hypertension by hydralazine x 6 nDnths, and
despite reduced creatinine clearance (1.3 vs 2.3
ml/min). Conclusions: (1) Mature SHR have a primary
intestinal hyperabsorption of Ca, characterized by
increased duodenal Ca uptake. (2) They retained
nore Ca & the hypercalciuria is absorptive. (3)
These changes are mediated by mechanisms independ-
ent of sex, Pill, treatment of the established
hypertension, and renal function.
INHIBITION OF BRUSH BORDER MEMBRANE (BBM) PHOSPHATE
(Pi) TRANSPORT BY INTRAVENOUS METOLOZONE (MET).
J. Egel,* J. Pfanstiel,* J. Puschett. University
of Pittsburgh School of Medicine, Pittsburgh, Pa.
Previous studies have suggested that the di-
uretic agent MET has proximal tubular effects.
Direct addition of MET to BBM vesicles has been
shown to inhibit Na+ dependent Pi transport. To
reproduce this phenomenon in an in vivo system,
adult Sprague-Dawley rats were given either 1 mg/kg
MET intravenously by bolus injection or saline
only. Intravenous fluids and urine collections
were then continued for an addtional 1 hours at
which time the animals were sacrificed. In neither
group did urinary inulin excretion change after
administration of MET or saline, suggesting stable
glomerular filtration rate. Urinary Na+ excretion
(UN V) increased from O.98±O.33pEq/min prior to
admnistration of MET to 7.08±1.4OuEq/min (P<.02)
1 hours after injection of MET. Urinary Pi ex-
cretion did not change in either group. Na+ de-
pendent BBM vesicle Pi transport was examined in
both groups at 0.15, 0.5, 1, and 120 minute (mm)
incubation periods and decreased uptake was seen
at all time points prior to equilibrium in the MET
treated rats: 0.15 mm: 224±33 pmoles/mg protein
(pm/mg prot) vs 180±32 (P< .05), 0.5 mm: 466±75
vs 370±62 pm/mg prot (P<.005), 1 min:530±106 vs
439±79 pm/mg prot (P<.O5), 120 min:270±35 vs 254±
24 pm/mg prot (P>.25). The lack of significant
difference in transport at the 120 sin point sug-
gests similarity in vesicle size. We therefore
conclude that in vivo administration of MET inhib-
its Na+ gradient dependent transport of P1 through
an effect on the BBM of the proximal tubule.
WE ENDCX3FMECC CPIITCl'llN (CT) PROI'FCT A]}ST
CGTETPIS FIBRCSA (OF) IN RFNL FAILURE?
M.C. Faugere,* E. Ritz, H.H. Malluche, Div.
Nephrol., Bcne & Mm. Metab., Univ. of Kentucky,
Lexington, KY.
The concept that CT antagonizes effects of pa—
rathyroid hormone (PTH) on bone and inhibits de—
velopnent of OF in urenic patients (pts) was
tested by studying 16 dialysis pts with various
CT and PTH levels. Also, 2 pts with normal renal
function and high CT fran medullary thyroid
carcinana were studied, one with high FIB, the
other with normal PTH. Bone histology was cor-'
related with CT and PTB in all pts ( £ ) and
separately in pta without bone alumintun (Al—).
In urenic pta cr levels ranged fran 0 to elevated
and no correlations were found between CT and
bone histology or CT and PTH. However PTH cor-
related well with bone histolcy.
CT (r values) PTH (r values)I Al(—) I Al(—)
XL —.12 .15 .63* .72**
os/cs .20 .15 .63* .86**
Lab—cMd .20 .15 .58 .69*
BFR .24 .21 .64* .72**
ERR .14 —.11 .76** .68*
* p < 0.01 ** p < 0.001
CCL = Bcne-osteoclast interface
OB/CS = Osteoid-osteoblast interface
Lab-CMd = Fractional double labelling of osteoid
BFR = Bone formation rate
ERR = Bone resorption rate
Canparisons of the ts' pta with high CT and
normal vs high PTH reveal signs of excess PTH on
bone in the latter. These findings argue against
the notion that CT is a major lcngterm medulator
of PTH effects on bone in uremia.
EFFECTS OF DIETARY PROTEIN INTAKE ON URINARY CAL—
CIIJM EXCRETION IN NORMAL AND SODIUM—DEPLETED RATS.
E. Fernandez_Repollet*and N. MartInez—Maldonado.
School of Medicine, University of Puerto Rico and
VA Medical Center, San Juan, Puerto Rico.
Although several studies have indicated that a
high protein intake is associated with an inc1eas—
ed urinary calcium excretion (UC V) the effects of
dietary variation in protein on he renal handling
of calcium under normal or sodium deprived condi-
tions has not been examined. To evaluate the renal
effects of a low(LP,6%), normal(NP,23%) and high
(HP,4O%) protein diet in normal and sodium—deple-
ted rats, male Wistar rats (100 lOg) were housed
in individual metabolism cages and balance studiea
were performed prior to and after 2 weeks on their
respective diets.
Urinary Ca (pEq/24hrs/100gBW) and phosphorous
(P) excretion (mg/24hrs/100gBW) and serum (C) 2
weeks after the variation in protein intake are
shown below (means SEM, * p<O.O5).
UCaV UpV 5Ca
Normal LP 56 + 9 * 1.6 + 0.2* 9.5 + 0.2
Na HP 100 17* 10.7 + 1.2* 10.3 + 0.3*
(N=5) NP 35 + 3 0.1 9.2 0.3
Low LP 148 + 13* 1.1 + 0.2* 11.0 + 0.3*
Na HP 66 14* 6.1 0.3* 10.3 + 0.3*
(N=5) NP 26 + 3 2.7 + 0.5 8.9 0.3
These results show that both high and low pro-
tein intake significantly increased UC5V regard-
less of sodium balance. The hypercalciuria asso-
ciated with low protein intake, however, was sig-
nificantly greater in the sodium—depleted rats.
These data suggest that dietary protein intake
alters the renal handling of calcium by a mecha-
nism (a) yet to be defined.
I
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EFFECTS OF ETHANOL ON PHOSPHATE BALANCE IN THE RAT.
Edward J. Filippone*, Geoffrey M. Berlyne and Andrew
J. Adler, Brooklyn Veterans Administration Medical
Center, Brooklyn, New York.
Chronic alcohol ingestion is associated with hy—
pophosphatenia in humans and with muscle phosphate
depletion in both dogs and humans.
To further elucidate the mechanisms involved, we
studied the effect of chronic ethanol intake on
serum phosphate (Pi), renal handling of Pi and el-
ectrolyte composition of muscle in the rat. 4O male
Sprague Dawley 200—300g rats were divided into 2
groups. Group A received 8.75% W/V ethanol in water
as the sole source of fluid and Group B received
sucrose in water isocalorically. All iO were fed
standard Purina rat chow ad libitum. Blood and mus-
cle was obtained for analysis on day 0, and 12 hr.
metabolic balance studies were performed at 16 wks.
At 19 wks, the animals were sacrificed. Creatinine
and Pi were measured by autoanalyzer; Na and K by
flamephotometer, Ca and Mg by spectrophotometer, Ca
and Mg by spectrophotometry. Results are expressed
as means S.D, muscle values as mg/gm fat—free
dry weight.
Creatinine clearances at 19 vks. of study were
2.112±1.12 ml/kg/min for Group A and 2.11±.65 for
Group B(NS). FEpi was 1.97±2.18 for Group A Snd
7.117±2.16 for Group B (P<.05). Final serum Pi
7.26±.811 mg% for Group A, 7.16±.52 for Group B
(NS). Muscle Ca was .27±.O2 for Group A, .25±.02
for Group B(NS); Mg l.O9±.06 for Group A, l.06±.O9
for Group B(NS); Na for Group A, .12±.Ol meq/gm
D.W., 12±.Ol for Group B(NS) and K, .06±.03 meq/gm
D.W. for Group A, .1-17±.03 for Group B(NS).
CONCLUSIONS: Chronic ethanol ingestion in the
rat has no effect on either serum Pi or muscle
concentrations of Pi, Mg, Ca, Na and K.
THE PHOSPHATEMIC AND CALCEMIC RESPONSE TO PARATHY-
ROID HORMONE (PTH) IN DOGS WITH CHRONIC RENAL
FAILURE (CRE). T. Galceran*, K. Martin, J.
Morrissey, E. Slatopolsky, Washington Univ., St.
Louis, MO.
The pathogenesis of the impaired calcemic
response to PTH in uremia ("skeletal resistance")
remains ill defined. A role for vitamin D metabo—
lites has been suggested in dogs. In rats with
acute uremia, an important role of hyperphospha—
temia has been shown. The present studies were
designed to examine the role of phosphorus in the
dog. Studies were performed in 9 dogs before and
after induction of CRF. Biological activities of
PTH 1—84 and PTH 1—34 were assessed in the renal
cortical cyclase assay prior to their IV adminis-
tration for 6 hrs to dogs with CRF. Sequential
measurements of plasma Ca and Pi were obtained.
Plasma ionized calcium rose less in CRF dogs after
infusion of PTh 1—84 (0.72 + 0.1) than in normals
(1.28 + 0.1 mg/dl). The calcemic response to syn
PTH 1—34 was less impaired in CRF dogs (0.84 + 0.1
mg/dl) vs. normals (1.16 '- 0.2). While plasma Pi
fell in normal dogs (0.23 + 0.3 mg/dl) after
administration of PTH, CRF animals had a marked
rise in plasma Pi (1.46 ÷ 0.23 mg/dl). Vehicle
administration increased serum phosphorus by only
0.44 ÷ 0.2 mg/dl. There was a significant nega-
tive correlation between the changes in plasma Pi
and ionized calcium (RO.57, p.cO.OO1). These data
demonstrate: a) a decreased calcemic response to
PTH 1—84 in CRF dogs; b) this response is less
impaired after syn bPTH 1—34; c) there is a strong
correlation between the impaired calcemic effect
and the hyperphosphatemic effect of P. Thus,
PTH induced hyperphosphatemia may play a role in
the impaired calcemic effect of Pm in uremia.
PARATHYROID HORMONE (PTH) DOES NYt MEDIATE THE
REDUCTION IN BONE FORMATION IN RATS GIVEN ALUMINUM
(Al). W.G. Goodman, Dept of Mcd, Sepulveda VAMC,
UCLA Sch of Med, Sepulveda, CA.
Al may be pathogenic in dialysis osteomalacia
(OH) and such patients often have suppressed para—
thyroid function. Also, Al reduces cortical bone
growth in the rat and leads to OH in trabecular
bone. To study the role of parathyroid function in
the genesis of Al-associated OM, cortical bone
growth and histology were measured in pair—fed
control (C,n=1O), Al—treated (AL,n=10), parathy—
roidectomized control (PTX-C,n=l0), and PTX Al-
treated (PTX—AL,nl0) rats. Elemental Al, 2 mg/day,
was given intraperitomeally 5 days/week for 6 wks;
control rats received saline vehicle only. Bone
growth was measured over the final 16 days of Al
loading using double tetracycline labelling. The
results for serum calcium (Ca) and phosphorous (P),
and for periosteal bone (PBF) and matrix (PMF)
formation, periosteal bone (PBA) and matrix (PMA)
appositon, and osteoid width (OW) are given below:
C AL PTX-C FIX-AL
Ca (mg/dl) 10.l0.3 9.9+0.3 7yb 6.7+0.5
P (pg/dfl 7.S-1-o.o
PBF 1mm3/d)a 22+3 14+3 b 29+5b 20+7 c
PMF (3/d)a 22-1-3 14+3 b 31+5b 21+7 c
PBA (.u/d) 3.0+0.4 2.i+O.6b 4.0+I).61) 2.9-l-1.Oc
PMA (ji/d) 3.0+0.4 2.O+O.6b 4.i-i-o.7b 2.9+l.Oc
w c: b 7.1+0.6 7.5+1.1 101I09b g0+15bx1D pO.05 vs C c pO.O5 vs FIX-C
Bone and matrix formation and apposition are
reduced to a similar degree in AL and PTX-AL. The
results suggest that altered PTH secretion is not
required for the early thagis. in bone during Al
exposure and may not be essential in the patho-
genesis of low turnover dialysis OM.
tJ'ON THE ROLE OF DIETARY SODIUM (Na) IN THE RENAL
HANDLING OF PHOSPHORUS (Pi) IN CHRONIC RENAL
FAILURE (CRF) IN THE RAT: INTERACTION WITH PTH. *
J. Guntupalli, A. Rogers, D. DiPette and E. Bourke.
Dept. of Medicine, Allegheny General Hospital,
Pittsburgh, PA.
To examine the relationship between increased
fractional excretion (FE) of Na and Pi in CRF
(renal mass reduction), independent of changes in
PTH and plasma Pi, metabolic clearance experiments
were performed in 3 groups of rats. Group A: In
PTX'ed rats CRF increased both FENa (1.08 0.02 vs
0.44 0.08%, P<O.05) and FEPi (34.64 4.50 vs
11.77 1.21%, P<O.OO1). Dietary Na restriction for
6 days resulted in a decrease in both FENa (0.01
0.01 vs 1.08 0.02%, P<O.05) and FEPi (20.94
1.28 vs 36.64 4.50%, P<O.Ol) but the latter val-
ue remained above baseline (vs 11.77 1.21%, P<
0.05). Group B: In parathyroid gland intact rats
similarly treated as in group A, CRF increased
both FENa (1.11 0.20 vs 0.29 0.04%, P<0.05)
and FEPi (29.41 3.93 vs 11.98 0.29%, P<O.05).
Low Na diet decreased FENa (0.01 0.01 vs 1.11
0.20%, P<0.05) but not FEPi (31.23 12.57 vs 29.
41 3.93%, NS). Group C: To study the effects of
duration of experiment, rats similar to group B
were continued on normal diet after Induction of
CRF. FEPi (29.17 1.86 vs 27.19 1.12%, NS) and
FENa (1.04 0.15 vs 1.11 0.19%, NS) were stable.
The degree of reduction in GFR in group A (62
was comparable to group B (56 9%) and group C
(55 6%). The plasma Pi was stable within groups.
Conclusions: 1. These studies suggest that in
the absence of PTH the increased FEPi in CRF is
partly related to the increased FENa. 2. In the
presence of PTH the increased FEPi in CRF is inde-
pendent of changes in Na excretion.
/
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/ MICROINJECTION STUDY OF RENAL CALCIUM ABSORPTION
IN DIABETIC RATS. G.H. Guruprakash, H. Babino*and
W.N. Suki. V.A. MEDICAL CENTER, BAYLOR COLLEGE OF
MEDICINE HOUSTON, TEXAS
Hypercalciuria has been well documented in di-
abetes. To localize the site of defect in calcium
transport and to assess the role of PTH, we studied
streptozotocin-induced diabetic rats (D) and normal
controls (C) utilizing microinjection technique.
Thyroparathyroidectomised D and C rats during PTH
infusion were also studied. A solution of
1 mM CaC12 in normal saline containing 45Ca and 3H
inulin was injected into the early and late proxi-
mal (EP, LP), and early and late distal (ED, LD)
tubules. The mean percentage of 45Ca recovered
(R Ca%) in the urine from the left kidney was:
C n D n C+PTH n D+PTH n
EP 2.5 12 7.0* 14 - —
LP 11.0 23 17.5* 14 7.1 8 12.5* 9
ED 63.3 10 65.8 10 - -
LD 87.0 10 95.2* 14 80.6 7 91.4* 9
*p .05, vs corresponding C group.
Microinjections into ED using 1.8 mM calcium solu-
tion, showed a significant difference in R Ca%,
indicating that the defect in the terminal nephron
in D is load dependent. 24 hr. urinary calcium
excretion (UV Ca) with food ad libitum was 3.1mg
in C and 16.7mg in D (p< .01). The fractional ex-
cretion of ultrafilterable calcium was 2.8% in C
and 8.3% in D (P=a .05). UV Ca decreased signifi-
cantly to 5.47 mg in D after two days of pair-feed-
ing but remained significantly higher than C
(2.3mg, P=<.05). We conclude that: 1) there are
defects in calcium absorption in the ioop of Henle
and terminal nephron, 2) PTH deficiency is not the
cause for these defects, and 3) hyperphagia con-
tributes greatly to hypercalciuria.
.29
EFFECT OF PHOSPHATE INFUSIONS ON PHOSPHATE
TRANSPORT IN SUPERFICIAL AND DEEP NEPHRONS.
Aviad Haramati, Dept. of Physiology, Mayo Clinic
and Foundation, Rochester, Minnesota.
In the presence of acute phosphate (Pi) and
parathyroid hormone (PTH) infusions, deep
nephrons have been shown to reabsorb P1 less
avidly than superficial nephrons. However, the
influence of P1 loading alone on Intrarenal P1
handling between nephron populations is unknown.
Therefore, the present study was performed to
evaluate the response of superficial and deep
nephrons to P1 infusions in the absence of PTH in
TPTX rats fed a normal Pi diet (0.7%).
Micropuncture experiments were performed in two
groups of acutely TPTX rats, one group served as
controls and the other received P1 infusions
(2—6 pmol/min). Fractional P1 delivery (FDp1%)
was measured at the superficial early distal
tubule and deep nephron loop of Henle. Since P1
reabsorption is not detectable in the ascending
loop of Henle, FDpi% to those sites reflects
delivery from superficial and deep nephron
proximal tubules, respectively. FEp1% was 5÷1%
in control and '16±11% in P1—infused rats.
In controls, FDp1% was less from deep than
superficial nephrons (7±1% vs 18÷11%, p(.05),
indicating enhanced P1 reabsorption by deep
compared to superficial nephrons. With Pi
infusions, FDpi% increased in both nephron
populations, but remained relatively less in deep
than superficial nephrons (23+11 vs '17+6, p).05).
It is concluded that deep nephrons reabsorb P1
more avidly than superficial nephrons in the
presence of Pi infusions in TPTX rats.
.20
/ CALCIUM (CA2) TRANSPORT IN RENAL BASOLATERAL
MEMBRANE VESICLES (BL!IV): EFFECTS OF PARPTHYROID
HORMONE (PTH). K. A. Hruska, S. F.lills,*, and J.
Scoble.* Renal Div., Jewish Hosp. and Wash.
Univ., St. Louis, Missouri.
BLMV were prepared from kidneys of parathyroid-
ectomized dogs after nephrectomy of the control
kidney (—PTH) and administration of bovine PTH
1—84 (2 jg/Kg) to the dog with a single kidney 30
mm prior to nephrectomy (+PTH). BLMV were
isolated from cortical homogenates by differential
centrifugation and density gradient centrifugation
in Percoll. Experiments designed to analyze the
orientation of the final preparation revealed that
75% of the assignable BLNV were right side out and
25% were inside out with no differences between
+PTH and -PTH. Efflux of Ca2 was studied in
BLMV prepared in 120 mM KC1 , 60 mM Mannitol and
incubated for 60 mm in the same buffer containing
25 pM 45CaC12. Addition of NaC1 stimulated a
Na gradient specific Ca2 efflux which developed
slowly in BLMV from -PTH (undetectable until 10
sec, 3% at 10 sec and 5% at 30 sec) expressed as
% of Ca2+ content at zero time. This compared to
8% at 5 sec in BLtIV from +PTH, p<.Ol. BLMV from
+PTH kidneys also exhibited a more rapid Na
independent efflux. The combination of both
efflux modes was 17% at 5 sec and 21% at 10 sec
in BL1V from +PTH compared to 7% and 12% respec-
tively in BLMV from —PTH, p<.Ol. Residual Ca2
in BLMV following 30 mm in efflux conditions was
similar in BL4V from —PTH and +PTH. These results
demonstrate a Na+ stimulated Ca2+ efflux activated
by PTH in the BLPI of tubular cells as one of its
effects in the control of tubular cell Ca2
transport.
JRENAL AND SYSTEMIC Mg METABOLISM DURING CHRONIC
PTH INFUSION IN NORMAL SUBJECTS. H.N. Hulter and
J.C. Peterson. VAMC and UF, Gainesville, FL.
Renal and systemic Mg++ metabolism has not been
adequately characterized in states of prolonged
PTH excess in man. Whereas acute experimental PTH
administration uniformly results in enhanced renal
Mg'4 reabsorption in many species including man,
numerous clinical reports have documented renal
Mg wasting in human primary hyperparathyroidism
(HPT). The possibility has been raised, there-
fore, that secondary consequences of sustained
HPT (e.g., hypercalceniia, nephrocalcmnosis) might
override the direct renal effects of PTH. Accord-
ingly, the present studies assessed the effects of
chronic (12 days) continuous intravenous b-(l-34)
PTH infusion in normal human subjects (N=4) on
Mg++ and Ca++ homeostasis under balance conditions.
Chronic PTH infusion resulted in a steady—state of
hypercalcemia, hypercalciuria and persistent nega-
tive Ca++ balance, which returned to baseline val-
ues in a recovery period. In contrast to plasma
[Ca], plasma [Mg] was not altered by PTH infu-
sion. Significant hypermagnesuria was observed
during the period of PTH administration (Control,
8.21±0.43 mEq/24h; PTH days 7—12, 10.75±0.74 mEq/
24h, p<O.OGl resulting in an initial, but transient
negative Mg + balance. During das 7-12 of PTH
administration net intestinal Mg absorption in-
creased sufficiently to result in a return to con-
trol Mg balance. The present results suggest
that hypermagnesuria associated with clinical
HPT results from either direct or indirect effects
of PTH excess, pse, and does not require the
long-term consequences/complications of the clini-
cal disorder, e.g., nephrocalcinosis, renal insuf-
ficiency, acidosis.
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EFFECTS OF THYLPREDNISOLONE ND OUABAIN ON OXA-
LATE SEERETION BY RAT ILEUM. SC Kathpalia, MJ Fav-
* KA Calhoun*, and FL Coe. tpartment of Medi-
cine, Michael Reese Hospital and the University of
Chicago, Chicago, Ill.
The ileum secretes calcium (Ca) and oxalate (Ox)
in the absence of electrochasical gradients. Intra-
epithelial recycling of absorbed sodium (Na) has
been implicated as the driving force for Ca secre-
tion. We have examined the role of Na in Ox secre-
tion by increasing Na absorption with methylpredni—
solone (HP) administration and decreasing it with
ouabain (Ou). Hale Sherman rats (200—255 g) were
injected with 3 ng/l0O g HP or vehicle for 3 days,
then killed. Steady—state unidirectional fluxes of
Ox and the paracellular marker raffinose (Raf) were
measured in vitro across ileum under short—cir-
cuited conditions.
Ox Fluxes Raf Fluxes
Group Jrra Jam Jnet Jms Jam JnetControl
(n8) 132±17 201±25 —69±13 18±2 29±3 —11±2
+MP
(n=lO) 139±11 3l7±26 —l78±2& 20±1 43±3—23±3
Values afe mean Jnet = Jma - Jam, where Jum is
absorptive flux frcm mucosa (m) to serosa (s) and
Jam is secretory flux frciii s to m; Ox fluxes are in
• cnr2 hr—1 and Raf fluxes in nmel . hr-;
Jam>Jnts (p<.05);
, p<.Ol, different from control.Short circuit current (Isc) increased significantly
in the HP—treated group as compared to the con-
trols.
Ou (1 cM) added to m and s reservoirs reduced
Isc but did not alter Ox Jms or Jam.
Increased Na absorption may enhance net Ox se-
cretion by increasing Ox Jam, probably by Na—driven
rectified fl through the paracellular space and
tight junction.
BONE MARROW ALUMINUM (Al) STORAGE IN END
STAGE RENAL DISEASE (ESRD). Michael Kaye,
Div. Nephrology, Montreal General
Hospital, Montreal, Canada.
Deposition of Al in mineralised bone is
commonly found in ESRD, however marrow
deposition has not been described. 28
patients were studied, 9 before dialysis
and the remainder while on long term
dialysis. There was no exposure to Al
except as oral phosphate binders. Iliac
crest biopsies were embedded in glycol
methacrylate and stained for Al using the
Al reagent, aurine tricarboxylic acid.
(There was good correlation between stain
and analyzed Al r=0.74). 18 patients had
positive reactions for Al in the bone and
of these, 11 had positive marrow staining.
In 1 patient the bone was negative and the
marrow positive and 1 patient had strongly
positive marrow and only a small amount in
bone. Marrow storage occurred in
macrophage type cells. Pre—treatment of
sections with 1% acetic acid, or
desferoxamine suggested the Al was
chemically different in the two sites. In
patients pre—labelled with tetracycline Al
positive marrow cells were strongly
fluorescent. Osteoblasts and osteoclasts
were always negative. The following
conclusions were drawn. 1. significant Al
storage occurs from oral intake. 2.
Marrow storage can take place and can be
readily recognised. 3. Marrow
accumumulation probably represents storage
in the RE system.
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EFFECTS OF THYROID HORMONES ON RENAL BRUSH
BORDER MEMBRANE (BBM) TRANSPORT OF PHOSPHATE(P1). M.J. Keller,* A.N.K. Yusufi,* and T.P.
Dousa. Mayo Clinic, Rochester, MN.
We observed recently, that treatment of rats
with thyroxine (Tj1) for 6 days results in a
selective increase of Na+_gradient dependent BBM
uptake of Pi. We now analyzed this effect of
Ti1 treatment. Administration of TI1 increased
BBM uptake of 32pj, but not that of L—proline,
in hypophysectomized and thyroparathyroidect—
omized (TPTX) rats. The effect of TI1 on Pi
transport was observed already 36 hours after
Ti1 injections (2 x 0.2 mg Ti1/100 g body wt).
Equal doses of 3,5,3'—triiodothyrcnine (T3) and
TU had identical stimulatory effect. The effect
of T3 on Fl transport was not blocked by large
doses of propranolol. TPTX rats adapted on
low—Fl diet (LPD) were treated with T3.
Treatment with T3 markedly increased BBM uptake
of Pi in rats with P1 transport already enhanced
by feeding with LPD. Administration of
T3 stimulated Fl transport in rats fasted for II
days. Present results show that stimulatory
effect of TU or T3 on renal BBM transport of Fl
is not dependent on release and/or action of
FTH, calcitonin, growth hormone and other
hypophysial hormones. Unlike stimulation of P1
transport by LPD, effect of T3 is not blocked by
starvation. Moreover, stimulatory effects of LFD
and that of thyroid hormones on BBM uptake of P1
are additive. Results thus suggest that thyroid
hormones enhance BBM transport of Fi in a direct
way, and through mechanism which is different
from the stimulatory action of LPD.
1/NAD-CLYCOHYDROLASE IN RENAL BRUSH BORDER MEMBRANES
Stephen A. Kempson. Indiana University School of
Medicine, Indianapolis, IN.
NAD is degraded in vitro by renal brush border
membrae (BBM) enzymes. Release of 14C-nicotinamide
when 1 C—NAD is incubated with BBM suggests that
hydrolysis occurs in part at the nicotinamide—
ribose bond. This bond is split by both ADP—ribosyl
transferase and NAD—glycohydrolase (NCH). Since
ADP—ribosyltransferase alone does not account for
all the nicotinamide released, the present study
tested whether NON was present in renal BBM. MCII in
isolated renal BBM was detected by cyanide assay
and the activity was dependent on pH, time, and
protein. At the optimum pH of 6.5, NON activity was
405 nmol/mg BBM protein/hr. In contrast, the
activity of ADP—ribosyltransferase in BBM was only
52 pmol/mg/hr. The Km for the NGH reaction was 0.17
mM suggesting that NON may be active at NAD levels
present in vivo. NON in isolated BBM was inhibited
completely by 10 mM nicotinamide, and the
inhibition was dose—dependent. NGH activity in BBM
isolated from nicotinamide—treated rats (0.5 g/kg)
was 311 57 nmol/mg/hr, and was decreased
(p(0.Ol) compared to the activity of 559 33
nmol/mg/hr in controls. Direct measurement of the
intact NAD remaining after incubation with BBM
revealed that NCH contributes 30% of total NAD
hydrolysis by BBM enzymes.
The data indicate that NCR is present in renal
BBM and the activity far exceeds that of ADP—
ribosyltransferase. Injection of nicotinamide may
increase renal NAD content in part by inhibiting
in vivo degradation of NAD by enzymes such as NCR.
/
'1'
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/ DIVALENT ALKALAI METAL REQUIREMENT FOR PHOSPHATEV BINDING BY A RENAL BRUSH BORDER PROTEIN. Ralph J.
Kessler*, Duke A. Vaughn* and Darrell D. Fanestil.
Univ. of California, San Diego, Dept. of Med.,
Div. of Nephrology, La Jolla, CA 92093.
We have extracted and purified a proteolipid-
like protein (phosphorin) from renal brush borders
(J. Biol. Chem. 257:14311, 1982). Phosphorin
binds inorganic phosphate (P) with high specifi-
city and affinity; the binding is competitively
inhibited by arsenate. Recently, we found that
P binding by phosphorin exhibits an absolute
requirement for divalent alkali metal (Fed. Proc.
42:2242, 1983): P1 binding is inhibited by
divalent metal chelators and is restored by the
addition of Ca2 or Mn2 We now report that
phosphorin binds divalent metals. Binding of
45Ca' to purified phosphorin (previously
depleted of divalent metal) reveals two binding
sites and the higher affinity site (K0 0.l6nl'l)
is inhibited 50% by l0iM Ruthenium Red (RuR).
This level of RuR also inhibits P binding by
phosphorin by 50%. DIDS, an amine reactive
reagent, also inhibits both the higher affinity
Ca21 binding site and Pj binding. In contrast,
cyclohexanebutadione (CHD), an arginyl reactive
reagent, has no effect on Ca2+ binding under
conditions in which CHD eliminates Pj binding.
An excess of P provides nearly complete protec-
tion against inhibition of Pi binding by CHD, but
does not protect against DIDS. We suggest: that
a reactive arginyl residue is at the Pi binding
site, but not the Ca' binding site; that the
phosphorin-divalent metal complex is the active
form of the Pj binding protein; and that DIDS
impairs P binding via inhibition of Ca2
binding to phosphorin.
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THYROXINE (T) IMPROVES PHOSPHATE (P1) HOMEOSTASIS
IN X-LINKED HYPOPHOSPHATEMIC (XLII) MICE. G.M.
Kiebzak and T. P. Dousa, Nephrology Research Unit,
Mayo Clinic and Foundation, Rochester, MN.
We have sown (Clin. Res. 3l:515A, 1983) that T,
increases Na gradient—dependent P1 transport across
renal brush border membrane (BBM) from thyropara—
thyroidectoinized rats. We have now examined the
effect of T, treatment on P1 conservation in XLH
(Hyp) mice, which are characterized by subnormal
renal BEM transport of P1 and hypophosphatemia.
Intact XLH mice were given vehicle or T4 (.2 mgi
100 g body wt./24 hr, i.p.) for 6 days. Ms —
dependent transport of P1 by BBM vesicles prepared
from renal cortex of Tk—treated XLII mice (n=ll) was
significantly increased (+28%, p<O.OO5) compared
to vehicle—treated controls. Transport of L—proline
by the same BBM preparation did not change with T,
demonstrating specificity of the Tk effect on P1
transport. In parallel with the increased P1 trans-
port there was a 31% decrease (p<0.025) in urinary
excretion of P1 in Tk—treated mice. A striking 50%
increase (p<O.OOl) in plasma P1 (to normal levels)
was observed in T14—treated XLII mice. The increased
renal conservation of Pi may have been responsible
for÷the crrecion÷of hypophosphatemia. Plasma
Ca2 , Mg2 , Na , K , creatinine, urinary cAMP, and
body weight were not significantly altered by Tk.
The mechanism of this T effect remains uncertain
although administration of triiodotyronlne (T3)
(0.2 mg T3/l00 g body wt./l2 hr, i.p., for 36 hr)
also resulted in increased P1 transport by renal
BBM (t+4l%) and plasma P1 (A+26%) compared to
controls. These studies indicate that parenteral
administration of T,, improves Pt homeostasis in
XLII mice, and suggest that T treatment may have
beneficial effects on human XLII.
.44
J 1,25-(ai) -VITAMIN D SYNTHFSIS BY PRIMARY CUL-
TURES OF 1OUSE KIDNE CORTICAL CELLS: STIMULATIOH
BY PARATHY1KID }IOI4Zt'E (bPTH) 1MD 8—DORPHIN.
A.B. Korkor, J.Kuchibotla*, R.W. Gray*, T.B.
Garthwaite*. Departments of Medicine and Biochem-
istry, Medical College of Wisconsin, Milwaukee,
WI. 53226
Kidney cortical cells from 4-week old C57BL6
mice were cultured in a serum free medium contain-
ing insulin 5 pg/ml, transferrin 5 i.g/ml, PGE 25
ng/ml, 1.0 n'14 Ca and 0.9 i*1 P. After 8 days, cul-
tures were incubated with 25-CH—D , 2.5 to 40 M
for as long as 30 hours. l,25—(O)2—D produc-
tion was measured by radioreceptor assy after ex-
traction and purification of cultured cells and
media by Sephadex 111-20 and HPLC. The production
of 1,25— (OH) ,—D3 was time dependent, reaching a
peak at 8-12 Iours and increased with increasing
numbers of cells in the cultured flasks. In
addition, the production was also substrate depen-
dent with an apparent Km of 7.2 4.1 SD uM and
nax of 3.5 1.2 pol/mg protein/ hour. Cultures
were preincubated with either bPTH 1-84, 8-endor-
phin, or no hormone for 45 minutes after which
25-C*I—D , 5 M, was added with additional hormone
and incbations continued for 3 hours with further
addtion of oruone every 45 minutes. bPTH, 5 x10 and 10 M increased l,25—(OH)2—D3 production
by 44 15% (p < 0.01) and 79 (p <9.025),respectively. 8-endorphin, 10 and 10 M In-
creased 1,25—(OH)2—D3 production by 13 10% (p <
0.05) and 30± 17% (p < 0.01), respectively. Thus,PTH and 8-endorphin directly stimulate the renal
synthesis of 1,25— (OH) 2—D3 in cultured rnainnalian
kidney cells.
J .52CALCEMIC RESPONSE .xo ACUTE METABOLIC ACIDOSIS AND
PARATRYROID HORMONE. J.A. Kraut, D.R. Hishler*, and
K. Kurokawa. Nephrol Div, VA Wadsworth Med Ctr and
Dept Mcd, UCLA Sch Mcd, Los Angeles, CA
Metabolic acidosi8 (MA) may raise serum calcium
(SCa) independent of PTR by dissolution of bone
mineral, by stimulating bone resorption, or by
enhancing PTh action on bone with resultant release
of Ca. We showed that MA of 16 hrs increased serum
Ca principally by stimulating bone resorption. In
vitro studies by others suggested that acute MA of
shorter duration (3 hrs) may enhance Ca release
from bone primarily by dissolution of bone mineral.
The present studies were undertaken to further
examine the mechanism involved in the increase in
SCa with acute MA and effect of MA on calcemic
action of Pm. Accordingly, we determined in TPTX
rats the calcemic response to PIN and to acute MA
of 2—3 bra induced by iv NH4C1; controls (C)
received saline. Infusion of NH4C1 alone caused a
rise in SCa of 0.8+0.2 mg/dl, whereas
administration of saline caused no change in SCa.
Treatment with colchicine, an inhibitor of bone
resorption, prior to acid administration did not
attenuate the increment in SCa in response to MA,
1.5+0.4 mg/dl. The calcemic response to PTH was
higher in MA than C, 1.8+0.2 and 0.9+0.2 mg/dl (p
< 0.01), respectively. Calvaria cAMP contentdetermined in vivo at 2 mm after Pm infusion was
similar in MA and C; 28+3 and 27+2 pmol/100 mg wet
wgt, respectively. These dats suggest that MA of 2—
3 hrs may raise SCa by dissolution of bone mineral,
a mechanism distinct from Ca release by PTH.Stimulation of bone Ca release by these two
different mechanisms may explain an apparent
emhancement of PTH action by MA or an apparent
additive effect of PIE and MA on SCa.
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STUDIES ON THE MECHANISM OF STIMULATION OF RENAL
PHOSPHATE (P1) TRANSPORT BY 1,25(OH)2D3. B.R.C.
Kurnik*and K.A. Hruska, Renal Division, Jewish
Hosp. and Wash. Univ., St. Louis, Missouri.
Since 1,25(OH)2D3 changes membrane lipid compo-
sition, we investigated the possibility of a
liponomic effect on Pi transport by 1,25(OH)2D3.
Arrhenius plots, relating maximum rates of Na+
dependent Pi uptake into renal brush border mem-
brane vesicles (BBMV) to incubation temperatures,
revealed triphasic curves with slopes (m1, m, m3)
and two transition temperatures (Ti, 12). Since
the slopes of the lines and transition tempera-
tures are lipid dependent we analyzed the effects
of vit. D defic. CD—) and repletion (D+) with
1 ,25(OH)2D3.
Vmax(300C) T1(°C) m1
Nl 3716±638a 22.6±.7a
—3.9±.2
-2.3±.8
D— 1971±271 18.3±.6 —4.2±.1 -2.6±.1
D+ 4008±709a 23.4±.6a 34÷•2a 193a
'EFFECTS OF LUMINAL ADDITION OF GENTAMICIN (G) ON
FLUID AND PHOSPHATE TRANSPORT IN RABBIT PROXIMAL
CONVOLUTED TUBULES (PCI). EG Laughry*&JW McKeown,
VA Medical Center & Univ. of Mich., Ann Arbor, MI.
Previous studies have shown that luminal
addition of lanthanum results in significant
increases in both fluid and phosphate
reabsorption (Clin. Res. 3O:458A, 1982).
Addition of EGTA to calcium free perfusate also
results in increased fluid and phosphate
reabsorption in the PCT. Both maneuvers result
in displacement of membrane bound calcium which
is presumably responsible for the stimulatory
effect on transport. G has been shown to
selectively bind to membrane acidic phospholipids
and to displace calcium bound to these sites.
The present studies were designed to assess the
effect of displacement of phospholipid bound
calcium on fluid (Jv) and phosphate (p0a)
reabsorption by the addition of G to the
perfusate of isolated perfused rabbit PCI.
Results are expressed as the mean S.E.:
v (nlIni . mm) 'POj (pm/nm . mm)
G (100 pm) G (100 pm)
________
Perfusate Control Perfusate
1.17 3.53 4.20
0.02 P < 0.025N7 N=7
These results demonstrate that luminal G
results in significant increases in both fluid
and phosphate reabsorption in rabbit PCT. This
suggests that calcium binding to luminal
phospholipids may play a role in the regulation
of both fluid and phosphate reabsorption by the
PCT.
JHYPERCAPNIA RESTORES A PHOSPHATURIC RESPONSE TO
PARATHYROID HORMONE IN PHOSPHATE—DEPRIVED RATS.
David W. Leifer' and Aviad Haramati, Dept. of
Physiology, Mayo Clinic, Rochester, Minnesota.
Phosphate (Pi) deprivation induces a well known
resistance to the phosphaturic effects of
parathyroid hormone (PTH). Recently we reported
that in the presence of Pi infusions PTH elicited
a phosphaturia in Pi—deprived rats, whereas either
factor alone was not phosphaturic. This effect
may be a consequence of a rise in plasma (P) Pi.
Since hypercapnia can also increase Ppj, we tested
whether hypercapnia would restore a phosphaturic
response to PTH in Pi—deprived rats. Clearance
experiments were performed on 6 acutely TPTX rats
fed a low Pi diet (0.07%) for 4 days. During
normocapnia (PCO2 43÷14 mmHg) Ppj was 2.7÷.4 riM
and fractional excretion (FE) of P1 was O.1O±.O1%.
After 1 hour of hypercapnia (PCO2 = 82÷7 mmHg),
achieved by increasing the mixture of CO2 in
inspired air, Pp rose to 14.O+.3 mM, but FEp1 was
unchanged, O.16+.O7%. Subsequent infusion of PTH
(33 U/kg bolus; 1U/kg'min) for 2 hours markedly
increased FEpi to 19.6÷6.3% without changes in
PCO2 (88±5 minHg) or (3.8±.2 mM). GFR remained
constant throughout the experiment. In time
control studies performed in 4 additional rats,
FEp1 remained less than 1% for up to 3 hours of
hypercapnia. PTH given to normocapnic P1—deprived
rats results in a blunted phosphaturia (FEp1 =
1.9÷.7%). We conclude that hypercapnia restores a
phosphaturic response to PTH in Pi—deprived rats,
perhaps through its hyperphosphatemic effect.
a diff. from D-, p<.05; Nl, normal; Vmax (pmol
Pi/mg protein/15 sec)
12 and 53 were the same in all groups. Exposure
of BBMV to methyl esters of vaccenic acid which
increase fluidity stimulated Pi transport in D—,
and methyl esters which decrease fluidity inhibi-
ted Pi transport in D+ BBMV. These data support a
dual mechanism of action for 1,25(OH)2D3 on Pi
transport: 1) a genomic effect indicated by a
greater 11max of P1 transport in D+ rats at all
temperatures and 2) a liponomic effect supported
by the correction of altered transition tempera-
tures and energy of activation (slopes) induced by
D—, and the effects of fatty acids which change
membrane fluidity on Pi transport.
f .52
CHARACTERIZATION OF Ca TRANSPORT IN THE ISOLATED
TURTLE BLADDER. N A Kurtzman and S Sabatini , Univ
of Illinois. Chicago IL.
We previously demonstrated that under open-
circuited conditions the isolated turtle bladder
secretes Ca into the mucosal medium. Exposure to
ouabain caused Ca transport to reverse (i e, the
flux became absorptive). We suggested that the
mucosal membrane contains a reversible Na-Ca
exchanger and that the serosal membrane contains
a Ca-activated ATPase. In every experiment the
barrier t5Ca transport was the mucosal membrane;
tiue Ca content was 10 to 30-fold lower when
Ca was placed in the mucosal solution as com-
pared to the serosa. We now studied unidirection-
al Ca fluxes, in the absence of a concentration
gradient, under short—circuited conditions. Sig-
nificant Ca secretion still occured, though the
magnitude was approximately 40% that seen under
open-circuited conditions, thus confirming the
presence of active transcellular secretion. Uni-
directional Ca fluxes5in the presence of the Ca
ionophore A23187 (10 ri) were markedly increased,
an5net Ca secretion doubled. Furthermore, tissue
Ca uptake in the presence of the ionophore was
significantly increased at both the mucosal and
the serosal membranes as compared with controls.
In controls, the ratio of secretory to absorptive
flux was 3; following A23187, the ratio was 2.
These results suggest that the ionophore elimi-
nates the mucosal barrier to Ca transport, and
that the increase in cell Ca content seen with
the ionophore stimulates both the Na-Ca exchanger
present on the mucosal surface and the Ca-acti-
vated ATPase on the serosal surface.
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, EARLY EVENTS DURING RENAL ADAPTATION TO LOW DIETARY
PROSPUORUS. B.S. Levine, P.W. Crooks,* J.A. Katz,*
K. Kurokawa and J.W. Coburn. V.A. Wadsworth Med Ctr
and UCLA Sch Ned, Los Angeles, CA.
Previous studies from our laboratory indicate
that renal adaptation to low dietary phosphorus
(P), assessed by proximal tubular brush border
membrane vesicles (BBMV), occurs by 4 hrs. To
characterize preceding events, intact or parathy—
roidectomized (PTX) rats ( 200 gin) were gavaged
with 0.6% P (+P) or 0.03% P (—P) diet and killed 1,
2 or 4 bra later. Renal cortex was obtained for
preparation of BBMV. Na—dependent P and glucose
transport by BBMV were measured with a 100 mM NaC1
gradient (outside/inside) at 22°C, pH 7.5. In in-
tact rats 1 hr after gavage, serum P in +P was
8.0+.3 and in —P 6.l÷.2 mg/dl, p<.Ol. At 1 and 2
hr after gavage, 15 sec P uptake was similar be-
tween groups while at 4 hr the 15 sec P uptake was
greater in —P than in +P; 795+178 vs 476+76 pmol/mg
protein, p..O5. In PTX rats 4 hrs after gavage,
the 15 sec P uptake was 1174+162 —P and 914+197 +P,
p<.O5. In both intact and PTX rats 4 hours after
gavage, 60 mm equilibrium P uptake was similar
between +P and —P as was 1.5 and 60 mm glucose
uptake. When actinomycin D was given to intact
rats 12 hr before gavage, 15 sec P uptake was again
greater in —P than in +P; 803+93 vs 523÷81, p.O5.
These studies demonstrate that renal adaptation
to changes in dietary P can occur by 4 hrs and is
preceded by a decrease in serum P. This early
adaptation is independent of PTB and does not ap-
pear to require new protein synthesis. It could
arise from recruitment of previously unavailable P
carriers. The signal for adaptation may be the
decrease in serum P. Further studies are needed to
confirm this.
I EFFECT OF PHOSPHATE DEPLETION ON ISCHEMIC ACUTE
V RENAL FAILURE (ARF). D. Lumlertgul,* P. Arnold,*
T. Burke, and R. Schrier. Dept. Med., Univ.
Colorado Hith. Sci. Ctr., Denver, CO.
Excess dietary phosphate has been found to
worsen nephrotoxic ARF and phosphate depletion has
been suggested to prevent progression of chronic
renal failure. The present study was therefore
undertaken to examine whether phosphate depletion
protects against ischemic ARF. Two groups of rats
(phosphate depleted and repleted) were fed compar-
able caloric and protein diets for 10 days prior
to bilateral clamping of both renal artery and
vein for 50 mm. During the 10 day period, the
phosphate depleted and phosphate repleted rats
gained a comparable amount of weight (25.7+10.4 vs
24.2±9.3 gm, NS); hematocrit and GFR were also no
different. The phosphate depleted rats also
received 15 gm% of dihydroxyalummnum aminoacetate
for 10 days and serum phosphorus was lower in
these rats as compared to the phosphate repleted
group (3.86+0.73 vs 6.12+0.55 mg/dl, p<.OOl).
Phosphate depletion was not associated with either
a rise in urinary creatinine phosphokinase or
myoglobinuria. Twenty—four hours after the
ischemic insult and the phosphate depleted rats
demonstrated higher serum creatinine (4.1±0.6 vs
3.0±1.1 mg/dl, p<.Ol) and lower creatinine clear-
ance (8.59±8.47 Va 66.4±64.1 p1/mm, p<.Ol). The
worsening of the ARF in the phosphate depleted
rats may have been related to the associated
hypercalcemia (11.00±0.28 vs 9.71±0.33 ing/dl,
p<.OO1) and hypercalciuria (15.34±2.12 vs 0.75±
0.22 mg/day, p<.OOl). Thus, in contrast to
experimental chronic renal failure, phosphate
depletion actually worsens ischemic ARF.
J MECHMISMS OF INCREASED VASCULAR RESISTANCE DUE TO
HYPERCP,LCEMIA IN CONSCIOUS MONGREL DOGS. T.)çnzie,* M. Johnson,* E. Zawada Jr. McGuire VA,
Richmond VA, Sioux Falls VA & USD, Sioux Falls, SD.
Our previous studies have shown a direct effect
of increased ionized serum calcium (SCa) on total
peripheral resistance (TPR). The following studies
were undertaken in 10 mongrel dogs to explore mech-
anisms of this effect of SCa on vascular resistance.
Dogs were given a replacement dose of 3mg bovine
parathyroid extract subcutaneously 4 hours prior
to measurements of inulin & PAH clearances, elec-
trolyte excretion, systemic hemodynamics and card-
iac output by dye dilution (CO), plasma renin
activity (PRA) levels, and urinary prostaglandin
E2 excretion (UPGE2). After a 2-hr CaCl2 infusion
all of these measurements were repeated.
Ionized SCa increased from a baseline of 2.41 +
.05 to 3.07 .08 mEq/L post-CaC12 infusion (p4
.001). Systemic blood pressure and cardiac output
did not change, but TPR increased from a baseline
of 1833 146 to 2402 + 163 dyne—cm/sec post—
infusion (p4.02). PRA levels did not change: 8.8
1.5 V. 11.5 2.2 ng/mL/hr. Urine flow increased
from 1.3 .2 to 2.3 + .4 aL/mm (p4.05) after
the CaCl2 infusion, but no significant changes in
sodium, potassium or magnesium excretion or in
glomerular filtration or effective renal plasma
flow rates were seen. Serum magnesium (SMg) levels
fell from 1.6 4- .1 to 1.3 +4.1 ag/di (p 4.001)
during the same periods. UPGE2 fell from a base-
line of 3.1 .8 to .4 .2 ng/min (p.005).
Conclusion: Of all the vasoactive factors which
could account for increased TPR in hypercalcemia,
magnesium and prostaqiandin changes were
significant.
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DIETARY CALCIUM PROECFS BOHE WHEN SERUM 1,25-
(OH) -VITAMIN D CCNCENTRATIONS APE ELEVATED. W.
J.Maerhofer, J. Lernann, Jr., R.W. Gray* and H.S.
Cheung*. Departnnts of Medicine and Biochemistry,
Medical College of Wisconsin, Milwaukee, WI. 53226
We eValuated the effects of varying dietary Ca
intakes (ICa 4.1 0.8 SD, ICa 8.9 1.0, and HCa
22.3 1.3 nmDl Ca/day) on Ca balances in healthy
men. Subjects were observed during 12 day control
periods (open symbols) and/or during the adminis-
tration of calcitriol 0.5 or 0.75 jg 6—hourly for
22 days (solid symbols).
Net / Urin. C.
..stin.I /• BaiRn..15 Absorption HG.
. / . . •/4 ,:,4' ,
0 500 200 00 tOO 00 0 tOO 200
SERUM I,25-(OHVITAUlN 0 pM
As serum 1,25— (OH) 2—D levels were elevated, net
intestinal Ca absorption increased in proportion
to the availability of dietary Ca. Urinary Ca
excretion also increased in proportion to dietary
Ca as serum l,25—(OH) —D levels were raised, but
to a greater extent, elative to the diet, anong
subjects eating LCa. Thus, as serum 1,25-(OH)2—D
levels were increased, Ca balances became core
positive during HCa, did not change during ICa
and became core negative during 1Ca. We conclude
that when serum 1,25— (OH) 2—D levels are increased,
higher dietary Ca intakes exaggerate the absolute
increase in net intestinal Ca absorption, thus
protecting the skeleton at the expense of core
marked hypercalciuria.
J
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ABSENCE OF BIOLOGICAL EFFECTS OF OXIDIZED PTH 1—34
IN DOGS AND RATS. K. Nartin, T. Galceran*, 3.
Finch* and E. Slatopolaky. Washington Univ., St.
Louis, MO
Although it is well known that oxidation of
parathyroid hormone (PTH) leads to loss of the
renal effects of PTR, it has recently been
reported that the skeletal actions of oxidized PTH
are preserved (Endo. 112: 286, 1983). These data
seem at variance with our previous studies in iso-
lated perfused dog tibia showing no uptake of PTR
1—34 nor stimulation of cAMP release during infu-
sion of oxidized PTH. The present studies examine
the skeletal and renal effects of oxidized PTH 1—
34 in rats and dogs in vivo. Oxidation of PTH with
H209 reduced ita activation of adenylate cyclase
by '95% in dog renal cortical membrane. Awake
normal dogs were studied before and during the
infusion of bPTH 1—34 or oxidized PTH 1—34 (5
pg/Kg/hr). With active PTN, ionized Ca rose in
each do (range 0.7—1.5 mg/fl) while with oxidized
PTR, Ca remained within 0.1 mg/dl of baaeline.
Fractional excretion of P01 rose from 1.58 0.6%
to 22.7 + 4.3% with active' PTN vs. 1.4 + 0.4% to
5.7 1% with oxidized PTM. The latter did not
differ from vehicle infused dogs. Further studies
were performed i+n+ 36 acutely parathyroidectomized
rats. Plasma Ca rose from 8.2 + 0.1 mg/dl to 9.0
+ 0.3 mg/dl with active PTH (20 pg/Kg), fell to
7.7 + 0.2 with oxidized PTH and fell to 7.3 0.3
mg/Al wit+ vehicle. Yr parathyroid intact rats
plasma Ca increased by 0.9 mg/dl whether given
active PTR, oxidized PTH or vehicle indicating the
need for adequate controls. We conclude that oxi-
dation of bPfl' 1—lit raulta in loss of both the
renal and skeletal effects of PTN in vivo in rats
and dogs.
/ '28ChRONIC RENAL MAGNESIUM WASTING AND
HYPOCALCIURIA FOLLOWING CISPLATIN THERAPY.
V. Mavichak, C.M.L. Coppin*, N.L.N. Wong,
3.11. Dirka, and R.A.L. Sutton. Dept. of Med.,
Univ. of British Columbia, Vancouver, Canada.
Hypomagneaemia with renal magneaium (Mg)
wasting frequently followa ciaplatin treatment
for neoplaams. We studied 6 patienta(CP) who had
peraiatent hypomagnesemia 2 to 5 years after
completion of ciaplatin therapy, and 5 normal
aubjecta(NL). Fasting plaama(P)Ng was 1.33 in CP
va 2.0 mg/dl in NL(p<O.OO1). Urinary Mg excre—
tion(UVNg) waa similar in both groupa (CP117,
NLll5 mg/day). Plasma calcium(Ca) was higher in
CP than ML (10.2 vs 9.5 mg/dl, p<O.Ol) UVCa was
lower (82 vs 251 mg/day p<O.Ol), while PTH
levels were similar. Induction of Mg depriva-
tion, using a low Ca—Mg diet plus oral cellulose
phosphate (5 ga tid) reduced UVNg to similar
values in CP and ML (40 mg/day) while PMg fell
to 1.08 and 1.74 mg/dl respectively. UVCa
remained lower in CP than ML (35 vs 114 mg/day,
p<O.Ol). A 2 hour IV infusion of 500 mg Mg (as
NgC12) resulted in a rise in PMg to similar
levels in CP and NL (3.7 mg/dl), but tubular Mg
reabsorption remained significantly lower at all
levels of PMg in CP than ML. Retention of Mg
outaide the estimated extracellular apace during
the 2 hour infuaion was not different in CP and
ML. These studies indicate that hypoaagneaemia
following ciaplatin therapy is associated with
renal Mg wasting but with hypocalciuria, appar-
ently due to PTH independent enhancement of
tubular Ca reabsorption. Normal magnesium re-
tention during Mg infusion auggeeta that hypo—
magneaemia may not be associated with a aignifi—
cant tiaaue Mg deficit in thia condition.
EFFECTS OF ALUMINUM (Al) ON THE RENAL MAI4DLING OF
PHOSPHATE (Pi) IN THE RAT. G.H. Mayor, A.H. iclein,*
N. Burnatowaka_Hledin.* Michigan State Univeraity,
Dept. of Medicine, East Lansing, MI.
This atudy examines the effecta of Al on the
renal handling of Pi in vivo. Clearance experi-
ments were performed on intact (Group I), acutely
thyroparathyroidectomized (TPTX) (Group II), and
acutely TPTX, Pi infused (throughout the experi-
ment) (Group III) rata. In all groups, a one hour
control period was followed by three one—hour ex-
perimental periods in which controls received aa—
line and experimental animals an Al infusion. Gb—
merular filtration rate, urine flow rate, and plas-
ma sodium were not significantly changed in any
group throughout the experiment. In Group I the
fractional excretion (FE) of Pi increased signifi-
cantly after 3 hra of Al infusion (5.9+0.8 to 14.5
n=1O, p <0.05) but not after saline infuaion
(n8). In the absence of parathyroid hormone (FTH)
(Group II) the FEp also increased significantly
after 3 hours of Al. infusion (2.5±1.8 to 9.5±3.4%,
n=12, p <0.05) but not after 3 hre of saline infu-
sion (5.4±2.0 to 5.4±2.3%, n=7, na). In Group III,
where plaama Pi waa increased to about 10 mg/dl
and kept conatant throughout the experiment, FEpi
increased significantly after 2 and 3 hra of Al
(6.9+1.6 to 16.4±2.2 to 17.4±2.4%, n14, p <0.01)
but not after saline infusion (9.3±3.4 to 11.6±3.3
to 12.8±2.4, n=9). In this group, changes in FEpi
were accompanied by a significant increase in frac-
tional excretion of sodium (0.5±0.2 to 1.2 to
1.3±0.3%, p <0.01), while urinary cAMP excretion
was not changed significantly. These studies in-
dicate that Al infusion inhibits renal Pi reabsorp-
tion by a mechanism independent of PTH action, or
cAMP.
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V DESFERRIOXAMINE INFUSION TEST FOR DIAGNOSIS OF
ALUMINUM OSTEOMALACIA. DS Milli3* R.G.
Nebeker,* S.A. Ott, D.J. Sherrard, D.L. Andreaa,*
A.C. Alfrey & 3. W. Coburn. Wadaworth VA Med Ctr
& UCLA, Los Angeles, CA; VA Med Ctr & U. Wash,
Seattle, WA; & VA Med Ctr & U. Cob, Denver, CO.
The definitive diagnoaia of aluminum (Al)—as—
sociated osteomalacia, a disabling form of renal
oateodystrophy, is important since treatment with
the chelating agent deaferrioxamine (DFO) may be of
value for this syndrome. The diagnosis currently
requires bone biopay. Since DFO can mobilize tissue
Al, we evaluated the change (t) in plasma Al (PAl)
after DFO, 40 mg/Kg i.v., to evaluate tissue stores
of Al and as a potential diagnostic procedure for
this syndrome. Plaama Al was measured by atomic
abaorptiom apectroacopy (AAS) before and 6, 12, 24,
and 36 hrs after DFO in 31 hemodialyaia patients
with bone biopaies for Al and hiatology. Before
DFO, PAl correlated with bone Al; however, 6/28
patients with Al—related bone disease (Al—R) had
PAl <lOOug/L, while valuea exceeded 100 in 1/3 of
those without Al—R. PAl rose by 183—757% after
DFO, reaching 82.7±2.3% (±SE) of maximum at 6 hrs,
94.5±2.7% at 24 bra, and 91.3±2.3% at 40 hrs,
before the next dialysis; peak values were at 24—40
hours. In patients with Al—related disease, the
increment in PAl was 492±44 ug/l, compared with
117±23.8 in those with other bone pathology. The
APA1 correlated with bone Al both by AAS (r = .70)
and by stain (r = .69). The .APA1 was >180 ug/l in
28/28 with Al—R while the APA1 was <180 in all
others. Thus, the DFO infusion test is of value in
the diagnosis of Al—related oateodystrophy.
/
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/ THE ROLE OF ALTERED PROXIMAL TUBULE BRUSH BORDER
MEMBRANE(BBII) CHOLESTEROL(Ch) CONTENT INTHEREGULA-
TION OF PHOSPHATE(Pi) TRANSPORT. B.A.MolitorisA.C.
Alfrey,F.R.Simon* UCHSC and VAMC, Denver, CO.
The renal proximal tubule adapts to dietary Pi
restriction independent of parathyroid horrnone;how-
ever the mechanism is unknown. Three possible mech—
anisms include increases in 1)the Na+ gradient, 2)
membrane fluidity and 3)the number of Pi carriers.
Male rats (160-190gm) were fed diets containing 0.1
to 1.4% P1 for 7-9 d. Proximal tubule BBM (19-fold
enriched for leucine aminopeptidase) and basolater—
al rnernbranes(BLM) (12—fold enriched for Na,K—ATPase)
were isolated from the same cortical slices using
Mg++precipitation and a discontinuous sucrose grad-
ient respectively. Dietary Pi restriction had no
effect on either homogenate or BLII Na,K—ATPase spe-
cific activity (indirectly indicating no alteration
in the Na gradient). Total phospholipids(PL), PL
species composition and the polypeptide electropho-
retic pattern of the BBF1 and BLF1 were also unchanged.
However,dietary Pi restriction (1.OvsO.1% Pi) did
cause a significant reduction in the B814, but not
BLM Ch(O.45+0.OlvsO.41+0.1 urn/mg prot). Reduction
in the BBM C}i was inversely correlated with the
tubular reabsorption of Pi over the range of 99.9%
to 46.2% (r=.77,p<.01) using three different levels
of dietary Pi intake. To evaluate these changes on
membrane fluidity Arrhenius plots of BBM alkaline
phosphatase were carrier out and revealed a signif-
icant reduction (34.7+O.7vs28.6+1.3°C) in the tran-
sition temperature wiTh dietary Pi restriction.
These data suggest that adaptation to dietary Pi
restriction involves a selective increase in the
BBM fluidity. We propose the change in BBM Ch plays
an important role in the regulation of renal proxi-
mal tubule Pi transport.
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/ INVOLVEMENT OF GLUTATHIONE METABOLISM IN PARATHY-
V ROID HORMONE SECRETION. J. Morrissey. Washington
University School of Medicine, Louis, MO
The cytosolic calcium ion (Ca ) concentration
is thought to be the major determinant in the con-
trol of parathyroid hormone (P151) secretio4. We
have recently found that extracellular Ca con-
centrations affect hexose shunt activity (NSA) in
dispersed bovine parathyroid cells. Conol of
HSA, independent of the extracellular Ca , has
been shown to modulate PTH secretion. In other
cells HSA controls several biochemical processes
including glutathione metab1ism. We have, there-
fore, determined whether Ca affects glutathione
metabolism and whether glutathione metabolism may
influence PTH secretion in collagenase dispersed
.bovine parathyroid cells. Reduced (GSH) and oxi-
dized (CSSG) glutathione were measured enzymati—
cally while Pm secretion was determined by RIA.
The total GSH and GSSG content of parathyroid
cells was found to be 1.63 ÷ 0.3 pg/mg cell pro-
tein and this did not va significantly with
changes i÷extracellular Ca . An increase in the
medium Ca concentration from 0.5 to 2.0 mM did,
however, cause an increase in GSSG from 0.54 +
0.28 to 1.19 + 0.3 pg/mg protein with concomitant
decrease in GSH. The compound 2—cyclohexene-l—one
was used deplete the cells of GSH at a
medium Ca (0.5 mM) to levels seen in high Ca
medium (2.0 mM). This treatment wa found to in-
hibit PTH secretion in the low Ca medium asif
the cells were incubated in high medium Ca
These results suggest that changes in the Ca
concentration of the medium affects the CSH/GSSG
ratio of dispersed parathyroid cls. Changes in
the GSH/GSSG ratio induced by Ca may be related
to changes in PTH secretion.
s/COMPARATIVE NEPHROTOXICITY OF VITAMIN D(D2), ALPHA-
CALCIDOL [ln(OH)D3J, AND CALCITRIOL [l,25C0H)2D3J
IN THE MOUSE. S.F. Muhtadie*, D.E.C. Cole*, D.C.
Hamilton*, J.F.S. Crocker, Dept. of Pediatrics,
Daihousie Univ., Halifax, N.S., Canada
The nephrotoxicity of D2 and its metabolites, in
(OH)D3 and 1,25(OH)2D3 is a continuing clinical
problem. That renal damage is induced by the meta—
bolites directly rather than being mediated by in-
tervening hypercalcemia has not been ruled Out. We
studied the effects of twice weekly s.c. injec-
tions of D2 (10,50,250 IU), le(OH)D3 (10,50,250 ng)
and l,25(OH)2D3 (10,50,250 ng), on serum calcium
(Ce), creatinine (Cr) and urinary calcium/creatin—
ins ratio (Ca/Cr) at 2 and 4 wks; and renal histo-
logy at 4 wks in the weanling C57B1/6J mouse. At
time 0, serum Ca, Cr, and urinary Ca/Cr in the
control (vehicle only) group was not significantly
different from those animals allocated to the 9
other drug treatment groups (3 drugs x 3 doses,
n5 for each group). Tn pretreatment animals,
serum Cr was significantly correlated to serum Ca
(r=.38, p<.Ol); the correlation disappeared with
the superimposition of drug effects. At 2 wks
serum Ca was significantly elevated in animals re-
ceiving the la(OH)D3 at 50 and 250 ng doses (2.78
and 3.45±.13 vs. 2.l4±.06 mmol/L respective-
ly); a similar effect was seen in urinary Ca/Cr
but serum Cr remained unchanged. By 4 wks animals
receiving doses of lcx(OH)D3 equal to l,25(OH)2D3
had significantly higher serum Ca and urinary Cal
Cr. Histologically, severe nephrocalcinosis was
present in the 250 ng la(OH)D3 group only. We
conclude that lcz(OH)D3 is more toxic than 1,25
(OH)2D3 in the mouse and suggest that a component
of the nephrotoxicity may be drug—related and in-
dependent of the degree of hypercalcemia.
/BONE HISTOLOGY IN ASYMPTOMATIC DIALYSIS PATIENTS
TREATED WITH CALCITRIOL. SM Ott, JW Coburn, EGC
Wong, NA Maloney*, DJ Sherrard. VA Med Centers,
Seattle, WA and Los Angeles, CA.
Since calcitriol (1 ,25D) treatment has been
effective in some forms of symptomatic renal osteo-
dystrophy, we conducted a prospective, double-
blind study in asymptomatic pts. Bone biopsies
(bxs) were obtained from pts with normal bone
x-rays and good control of serum Ca and P04; 13
were given 1,250 and 17 placebo for 30 mos. All
took oral aluminum (Al); dialysate Al varied.
Repeat bxs were done on 5 1 ,25D and 9 placebo pts.
We quantitated %fibrosis, %osteoid, Al staining,
and bone formation from double tetracycline labels.
On initial bx 12 had normal bone formation (active
bone): 8 with mild lesion and 4 with osteitis
fibrosis, and 18 had inactive bone: 5 with osteo—
malacia and 13 with aplastic lesion. Serum iPTH
was higher in the active group (360±196 ,ijlEq/ml
mean±SD, vs 158±132, p=.OOS). The 1PTH decreased
in 6 pts (5 on 1,250), 5 of whom had inactive bone
and increased in 11 pts (2 on l,25D). In pts with
repeat bxs the 4 whose iPTH increased had a
greater increase in fibrosis than the 4 whose iPTH
decreased (.38±.28 mm/rmn2 vs .O3±.1l, p=.O4).
Comparison of histological changes revealed no
differences between 1 ,25D and placebo treated
groups. Al changes were independent of treatment
category, and correlated inversely with change in
bone formation(r=—.57,pcO5), iPTH (r=_.58,p<.O5),
and fibrosis (r=—.67,p<.O2).
Thus, most asymptomatic pts have abnormal bone
histology despite normal x-rays. The response to
1 ,25D is variable. Aluminum status may influence
histological response.
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MINERAL METABOLISM, PARATHYROID HORMONE (PTH) AND
VITAMIN D METABOLITES [25 OHD, 1,25(OH)2D] IN GLO-
MERULONEPHROPATHIES (GN) WITH VARYING DEGREES OF
PROTEINURIA. R.C.Pabico, B.A.McKenna,R.B.Freeman.
Univ. of Rochester Medical Center, Rochester, N.Y.
To determine the role of massive proteinuria on
mineral metabolism and eventual bone disease, the
following studies were made on 2 groups of GN pa-
tients whose glomerular filtration rates (GFR)
were normal [Group 1 - minimal proteinuria, Group
2 - patients with nephrotic syndrome (NS) with
protein excretion 3.5 gm/day]: measurements of
serum total (Tca) and free calcium (Ca ), magnes-
ium(Mg), phosphate(Pi); Pm, 25 OHD, l,25(OH)2D;
urinary calcium excretion (UcaV), and renal phos-
phate threshold concentration (TmPi/GFR). The
values are expressed as mean SEM:
Gr l(n=16) Gr 2(n=15) P
Tca(mmol/L) 2.42 .02 2.28 .03 <0.01
Ca(mmol/L) 1.21 .01 1.17 .01 <0.01
UcaV(mmol/day) 3.1 .51 3.5 .76 n.s.
Mg(mmol/L) 0.85 .03 0.86 .06 n.s.
Pi(mmol/L) 1.06 .04 1.11 .07 n.s.
TmPi/GFR(mmol/L) 0.85 .06 0.97 .1 n.s.
PTH(ng/ml) 1.65 .19 1.39 .15 n.s.
25 OHD(ng/ml) 33.9 4.0 14.3 3.0 <0.01
l,25(OH)2D(pg/ml) 31.8 3.1 35.0 6.8 n.s.
Our results show significantly lower values of
Tca, Ca, and 25 OHD in Group 2. However, in con-
trast with previous reports, levels of PTH and
l,25(OH)2D are similar in both groups. Likewise,
Mg', UcaV, Pi, and TmPi/GFR are not significantly
different in the 2 groups. Tca, 25 OHD be-
came normal with remission of NS. No bone disease
was evident in either group.
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EFFECT OF P Ct TUBULAR CALCIUM PEA SORPTION
(CAR) IN THE PHOSPHATE DEPRIVED (PD) RAT. E.
Pastoriza*, and C. Lechene. VAM, Northport, NY
Div. Nephrology and Hypertension Dept. Medicine,
SUNY, Stonybrook, NY and Physioloqy Dept., Harvard
Medical School, Boston, MA.
Nephron sites of decreased CaR in PD are contro-
versial. It is also unclear whether hypercalciuria
in PD is in part related to PTH supressico. Tb an-
swer these questions CaR was stuffed in control (C)
rats (diet l.2%P)and in rats fed a low P(0.O2%)diet
for 7—14 days. Studies were performed in intact (I)
rats and in acutely thyroparathyroidectanized(TpI'X) rats before and after PTH (2U/hr). Filtered
load of Ca was similar in all groups. Fractional
delivery of filtered Ca (FD, %) was:
Control Phosphate Deprived12 ED U 12 MD U
I 63 78 .l+Th2 85a 12a 4—04a
TPTX 533 BT.7 .3.Ol 724c 252c 41c
PTH 622b 65b 102b 794b,c 221b,c 403b,c
(LP=lat proiinal, earlydistal,Th=urine
a=p<0.05 cxxared to C—I rats, ip<O.O5 crinpared
to TPTX period, c=p<0.05 capared to same period
in C rats). In TPTX-PD rats fractional reabsorb—
tion of filtered Ca (FICa)was lower than in TPTX-C
rats in the proximal tubule (PT) but was similar in
the 1oop Henle (LH) 47 vs 45%. However, when FDCa to
1k! in TPTX-C rats was increased by isotonic vol-
use expansion to 74±4%, a level similar to that in
PD rats, FRCa became greater than in PD rats,
62+3 vs 47±3%, p<0.O5. We conclude: 1) Hypercalci—
uria in PD ensues fran impaired CaR in P1' and LH.
2) CaR may also be altered in core distal seq-
nents. 3) Hypocalciuric effect of PTH is unaltered
in PD. 4) Depressed PTH secretion does not con-
tribute to hypercalciuria in PD.
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IRON AND ALUMINUM OSTEOMALACIA DURING HEMO—
DIALYSIS (H/D). A NEW SYNDROME. Mabel Pierce—
and Alkis Pierides, Mayo Clinic, Rochester,
Minnesota.
Aluminum osteomalacia is now a well—recognized
entity in renal bone disease. Is, however,
aluminum (Al) the only metal that can produce this
osteomalacic syndrome? Between January 1982 and
July 1983, 47 bone biopsies from 43 patients from
a number of H/D units in the USA were examined.
Twenty—six patients exhibited a severe form of
almost pure osteomalacia while 9 patients showed a
mixed picture of osteomalacia and active secondary
hyperparathyroidism. Eight patients showed the
changes of pure secondary hyperparathyroidism only.
All 26 osteomalacic patients appeared to show a
positive reaction to the Al aurintricarboxylic
ammonium stain. However, in 7 patients this Al
stain did not produce its usual shiny, rosy—red
color, but it resulted in a more purplish, signif i—
cantly different, darker reaction. When these 7
biopsies were tested for iron with the Gomori's
procedure, there was significant hemosiderosis of
the marrow, and iron was deposited in a linear
fashion along the mineralization fronts. This dep-
osition of iron was not seen in any of the remain-
ing 19 osteomalacic patients. These 7 osteomalac—
ic patients were severely myopathic and had multi-
ple pathological fractures. Serum ferritin conc-
entrations were >2000 ng/ml in these patients, and
the % iron saturation approached 100%.
A syndrome of iron—overload related osteomalac—
ia with or without concurrent aluminum overload
appears to exist in longterm hemodialysis patients.
Anephric patients with multiple transfusions and
those receiving large amounts of oral and parenter-
al iron are at risk.
RESOLUTION OF ALUMINIJM OSTEOMALACIA WITH IV DEFER-
OXAMINE FOLLOWED BY VITAI1IN D. Alkis Pierides,
Christian Van Den Berg*, Mabel Pierce_Myli*, and
Richard Hellnian*. Mayo Clinic, Rochester, Minn-
esota, and Duluth Clinic, Duluth, Minnesota.
Six hemodialysis patients with symptomatic,
biopsy—proven aluminum osteomalacia are being
treated with aluminum—free dialysate and longterm
I.V. deferoxamine, 4 grams/week. The measured
mean deferoxamine—aluininum (Al) complex clearance
across the Travenol CFlSll filter was 37.5 ml/min.
Repeat bone biopsies after 12 months of therapy in
2 previously parathyroidectomized patients have
shown a) a marked decrease in stainable aluminum
and b) complete healing of the previously severe
osteomalacia. Symptoms of dialysis dementia also
present in patient 1 improved significantly. The
bone Al concentration decreased in patient 1 from
415+159 ppm and in patient 2 from 162+72 ppm. The
plasma Al concentration also decreased from l3539
ug/L in patient 1 and from 320+40 iig/L in patient
2. The initial effect of I.V. deferoxamine was
to more than double the plasma aluminum concentr-
ation. This declined steadily over the year of
therapy.
Relief from skeletal pain occurred 4—6 weeks
after starting therapy. The baseline hypercal—
cemia and previous intolerance to vitamin D
resolved so that both patients could receive
continuous treatment with Calderol 50 g daily snd
Rocaltrol 0.5 g daily respectively.
Longterm treatment with I.V. deferoxamine is an
effective and safe form of therapy in patients
with aluminum osteomalacia and encephalopathy.
1
/ URINARY ALKALINIZATION MAY NOT RESULT IN AN
V INCREASE IN URINARY PHOSPHATE EXCRETION.
Gary A. Quamme, Department of Medicine,
University of British Columbia, Vancouver,
Canada.
Alkalinization of the urine has been reported
to decrease phosphate (Pi) reabsorption. These
observations conflict with recent observations
of isolated membranes. The effect of the
antecedent dietary Pi intake was studied in TPTX
rats receiving an acute HCO3— infusion. Early
proximal convoluted tubules were perfused with
buffered, equilibrated solutions at pH 7.65 and
pH 6.5. Rats on a normal P1 diet (90 mg/day),
urinary Pi excretion, FE 0.5% demonstrated a
unidirectional lumen—to—plasma Pi flux greater
at luminal pH 7.65 than 6.5. The apparent Jmax
was 36.9+5.3 pmol.min—l.mm—l and Km 1.9+0.1 mM
at pH 7.65 and 15.6+0.9 and 1.1+0.1 mIt, at pH
6.5. Alkalosis (blood pH 7.6, Blood HC03 32
mM) resulted in a fall in FE <0.1% and tubular
Pi absorption increased at normal Intraluminal
P1 concentrations: Km 0.8±0.3 mIt at pH 7.65 and
0.15±0.05 mM at p11 6.5 with no change In the
respective Jmax. Alkalosis (blood pH 7.6 and
HC0— 31 mM) in rats on a higher P1 diet (180
mg/clay for 4 days) resulted in FE 18.1% and
tubular absorption decreased: Jmax 6.6+1.3 at pH
7.65 and 3.2+1.0 at pH 6.5. These data indicate
that the antecedent dietary Pi intake determines
the tubular response to alkalosis. These
changes are independent of luminal P1
concentration and rate of P1 absorption.
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, EFFECT OF BICARBONATE ON THE Na-DEPENDENT
V PHOSPHATE TRANSPORT BY LLC-PK1 MONOLAYERS. Canoe
A. Rabito. Massachusetts General Hospital, Dept.
of Radiology. Division of Nuclear Medicine.
Boston. Massachusetts.
Modification of the tubular load of bicarbonate
(Bic.) or p11 has important effects on the phos-
phate (Pi) reabsorption by renal proximal tubules.
The mecha miens involved in this process, however.
are still imperfectly understood. Previous
results (Rabito CA, Mn. J. Physiol. 245: F22-F3l.
1983) show a close similarity between the
Na-dependent Pi transport system in the renal epi
thelial cell line LLC—PK, and the system present
in the apical membrane of the proximal tubular
cells. The present study analyzes the effect of
different buffers and pits on the Na—dependent Pi
uptake by LLC—PK1 monolayera. The Pi transport
was studied by measuring the 32P uptake at 20°C
under conditions approaching initial entry rates.
Acidifaction of the incubation media in the
presence or absence of Sic, inhibits or stimulates
respectively the Pi uptake. Sic, or Glimidine
inhibit the Pi uptake from the basolateral but not
from the apical side of the monolayers. Arsenate
or Na removal completely inhibits the Pi uptake in
the presence or absence of Bic. or Glimidine. It
is concluded that Pi is transported into the cells
by two different transport systems. The apical
system is similar to the system present in the
apical membrane of the proximal tubular cells.
The basolateral system, however, although it is
also Na-dependent and inhibited by As. seems to
transport specifically the monobasic form of Pi.
It is proposed that the regulation of Pi
reabsorption by Bic occurs at the level of the
basolateral system.
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/ EFFECTS OF PARATHYROID HORMONE (PTH) AND 1,25—
V (OH)2D (1,250) ON ALUMINUM (Al) INDUCED OSTEO—
MALACIA (ON) IN THE RAT. M. Rodriguez*, A.
Felsenfeld, and F. Liach. Univ. of Oklahoma Health
Sciences Ctr. and VA Ned. Ctr., Oklahoma City, OK.
Aluminum toxicity produces OM in the rat and is
the probable etiology of dialysis OH. In dialysis
014, a relative PTH deficiency and low l,25D levels
are present. Thus, to assess if 1—34 PTH (lpg/d) or
l,25D (lOng/d) modifies Al toxicity, 7 groups of
rats with chronic renal failure (CRF) were studied.
All groups received intraperitoneal Al (lmg/d)
except the CRF group. The other 6 groups were:
Al+l,25D for 40 (l,25) and 80 days (l,25eo);
Al+PTH for 40 (PTh+0) and 80 days (PTH80); and Al
only for 40 (C0) and 80 days (C80). Bone histology
results listed below include osteoblastic osteoid
(OB), active resorption (RES), oateoclasts/mm2
(OC/mm2), and relative osteoid volume (Roy).
CRF 1,25o l,2580PT1li,0 PTH80 C0 C80
OB% 16±9 14±7 5±6+ 5±1* 2±1* 5±4+ 1±1*
RES% 10±3 .l±.l* 3±2* 6±1+ 6±2+ 7±2+ 1±1*
OC/mm2 4±1 .l±.l* 2±1* 3±1 3±1 3±1 .5±.2*
ROV% 3±2 38±11* 10±8 19±6* 16±11* 8±6 15±10+
Mean SD; +p<.O5; *p<.O1
In all groups except CRF, mineralization, as as-
sessed by double tetracycline label, was impaired.
In summary: 1) Al administration produces ON;
2) neither l,25D nor PTH corrects the Al induced
mineralization deficit; 3) 1,25D increases osteo—
blastic and PTH osteoclastic activity; 4) mineral-
ization ceases before cellular activity; and 5)
both osteoblastic and osteoclastic activity decline
with progressive Al administration. In conclusion:
l,25D and PTH produce qualitatively different
effects on bone histology, but mineralization is
impaired in all groups receiving Al.
1/THE EFFECTS OF ORAL ALUMINUM ADMINISTRATION
ON 25-HYDROXY VITAMIN D METABOLISM IN THE
RAT. R.H. Roswell *(introdud by L.I. Rankiri). Okla-
homa University Health Sciences Center and the Veterans
Administration Medical Center, Oklahoma City, OK.
Recent reports suggest that the osteomalacia occurring
in rats following parenteral aluminum (AL) administration
may be the result of a decrease in renal 25OHD3-lcc-
hydroxylase (1-OHase) activity. However, additional
studies indicate other tissues, particularly the intestine,
may also be important in the synthesis of certain vitamin
D metabolites. The purpose of this study was to deter-
mine the effect of oral AL administration on both renal
and intestinal metabolism of 25OHD . AL treated rats
received AlC1 which was added to teir drinking water at
a dosage of 2rmg/kg/day for 7 to 21 days, while control
rats received only distilled drinking water. Activity of
1-OHase and 24-OHase was determined by incybating iso-
lated renal and intestinal mucosal3cells with ( H) 250HD3
and reasuring the production of ( H)!, 25(OH)2D3
and ( H)24,25(OH)2D. Serum AL was 55 ppb inthe control group andlO2 ppb in the AL treated group.
Over the 21 day study period there was no difference
in the renal production of 24,25(OH)2D3 and a slight but
not significantly lower renal synthgsls of l,25(OH),D3
(115.5±6.8 vs. 140.8÷21.5 pg/hr/b cells) in the AL
treated group. However, intestinal 24,25(OH)2Droduc-
tion was higher (148.5÷54.1 vs. 75.4±10.1 pg/hr/lO
cells) and putative 1,25JH))D3 was lower (233.9+20.4
vs. 315.8+24.3 pg/hr/1O cells, p <.05) in the AL treated
rats. These observations suggest that prolonged adminis-
tration of aluminum-containing antacids may play
a contributory role in the pathogenesis of certain types
of osteomalacia associated with impaired renal function.
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CALCIUM (Ca) ALTERS PHOSPHATE (P04 ) TRANSPORT AT
THE LUNINAL MEMBRANE OF THE PROXIMAL CONVOLUTED
TUBULE (PCT) OF THE P.ABBIT NEPHRON, PERFUSED IN
VITRO. Diane Rouse* and Wadi N. Suki, Department
of Medicine, Baylor College of Medicine, Houston,Tx
We have previously shown that raising bath and
perfusaç (Ca) enhances lumen—to—bath phosphate
flux (J3, and lowering bath and perfusate Ca in-
hibits po4 in isolated PCT segments. This ef-
fect does not appear to be due to either a change
in the intracellular Ca or an alteration of calmod-
ulin activity as was unchanged when the Ca
ionophore A2l387 or trifluoperazine was added to
the bath and perfusate.
The present studies were designed to determine
if Ca acts at the luminal or basolateral membrane
to alter P04 translocation. Isolated rabbit PCT
segments were perfused and bathed with artificial
solutions, mimicking ultrafiltrate of plasma. 3H—
inulin and 32P were added to the perfusate and 5%
v/v fetal calf serum to the bath. After control
collections using 2.5mM Ca in the bath (B) and per—
fusate (P), the Ca was raised to 5.0mM in the bath
(I) or perfusate (II) only. The results were as
follows:
Ca mM Jv PD J4
B P n nl/mm.min mV pmol/mm.min
I 2.5 2.5 5 0.8±0.1 —1.2±0.2 3.9±0.8
5.0 2.5 0.7±0.1 —1.4±0.3 3.3±0.7
112.5 2.5 5 1.2±0.2 —1.6±0.4 3.4±0.7
2.5 5.0 0.9±0.2 —1.5±0.4 6.1±0.7*
(Jv is fluid absorption, PD is transepithelial pot-
ential difference and * denotes significant diff-
erence from the previous value)
These results indicate that Ca affects the
unidirectional P04 efflux at the luminal border of
PCT segments.
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CO-PURIFICATION OF THE RENAL PHOSPHATE () TRANS-
PORTER WITH PHOSPHORIN, A Pj BINDING PROTEOLIPID.
Christian Schäli*, Ralph J. Kessler*, and Darrell
D. Fanestil. Univ. of California, San Diego,
Dept. of Med., Div. of Nephrology, La Jolla, CA
92093.
Previous work from this laboratory indicated
that phosphorin, a proteolipid purified from
kidney brush border membranes (BBM), might be
involved in Pi reabsorption from the proximal
tubule (J. Biol. Chem. 257:14311, 1982). The
present study presents further evidence for this
hypothesis. Proteins from rabbit kidney BBM were
solubilized with 1% Nonidet P-40 (total extract)
and fractionated according to their isoelectric
points by chromatofocusing. The eluate was
pooled into 3 fractions according to the p1 of
the samples (I: > 6.8, II: 6.8—5.4 and III:
5.4-4.0). The total extract as well as the 3
fractions were reconstituted into liposomes and
I transport was measured by a rapid filtration
technique in the presence of an inwardly directed
K+ or Na+ gradient. Na+_dependent Pi transport
was reconstituted from both the total extract and
Fraction I; Fractions II and III were inactive.
Treatment of the total extract and the 3 fractions
with the method for purifying phosphorin yielded
Mn-dependent P binding characteristic of
phosphorin only in the total extract and in
+Fraction I - the same fractions which showed Na -
dependent F transport in the reconstituted
system. The present data showing co-purification
of the binding and transport systems for Pi
support the hypothesis that phosphorin might be
a constituent of the renal phosphate transport
system.
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Cr. I X 0.83 6.9
(N—il) SE 0.07 0.7
Cr. II X 2.08 5.0
(N—8) SE 0.07 0.4
RIGHT KIDNEY
GFR FEM
ul/min/gKW (%) g
3.62 75 1214
0.13 5.0 96
Vt EFFECTS OF ADENOSINE 3 ,5-CYCLIC PHOSPHOROTHIOATE
(cIMPS) ON ELECTROLYTE EXCRETION BY ISOLATED PER-
FUSED RAT KIDNEY (IPRK). Steven J. Scheinman* and
Richard Coulson*, V.A. and SUNY-Upstate Med Ctr.,
Syracuse, NY (intr. by J. Hayslett).
cAMPS is an analog of cAMP that readily enters
the urine but, unlike cAMP and dibutyryl cAMP, is
not metabolized by the kidney. In several other
tissues, cAMPS reproduces cAMP-mediated hormonal
responses. cAMPS exists in two diastereomeric
forms, designated Sp and Rp. Sp is a much better
activator of protein kinases than Rp. We studied
the effects of Sp and Rp on electrolyte excretion
by the IPRK. Kidneys were perfused with 10-5 M
Sp or Rp or with no analog (C); results from test
neriods in each kidney were compared to the basal
excretion by that kidney. Sp increased the frac-
tional excretion (FE) of P, Na, and HCO3. Sp in-
creased FECa but less than FEN8, so that CCa/CNa
fell with Sp. Responses to Rp were the same as C
in all respects. GFR and renal vascular resistance
(RVR) did not differ among the
Ratio of value for test/basal
_______ FEN CCa/CNp
1.35* 1.02t
1.05 1.19
0.91 1.20
EFFECT OF ACUTE AND CHRONIC MAGNESIUM LOADING ON
FRACTIONAL MAGNESIUM DELIVERX TO THE JUXTANEDIJL—
LARY END DESCENDING LIMB. Denis R. Roy, N.
Ananos* and H. Rubin*, Division of Nephrology,
Royal Victoria Hospital, Montreal, Canada.
To determine the effect of acute and chronic
magnesium (Mg) loading on Mg transport in the
juxtamedullary loop of Henle, we performed micro—
puncture of exposed papillary end—descending limbs
(EDL) in the following groups of hydropenic,
thyroparathyroid—intact rats: a) Group I: normal
controls; b) Group II: infused with a 90 mEq/L
MgCl2 solution during micropuncture; c) Group
III: drinking a 85 mEq/L MgCl2 solution for 10—15
days but otherwise treated as Group II during
micropuncture. Tubule fluid Mg was measured with
the electron microprobe. Urinary Mg excretion
was: Group I: 106 34; Group III: 367 39+
uEq/day/100 gm BW. Plasma Mg (PMg) tubule fluid—
to—plasma or ultrafiltrate ratios (TF/P or TF/UF),
fractional delivery (FD), glomerular filtration
(GFR) and fractional excretion (FE) rates are: (+ three groups.
p < 0.05 vs CR1) periods, mean±SEM:
EDL
Mg TF IN TF FD
(mM) g n FEp1 FECa FEHCO3 GFR RVRSo 8 2.5IT 1.36 2.53* 1.03 0.99
Ro 6 0.61 1.25 1.08 0.84 1.00
4.24 67 1250 23
0.24 5.0 46 1.7 C 9 0.46 1.09 0.85 0.90 0.95
5O
6
Cr. III X 2.60 5.1 4.20 85 1333 55+
(N—8) SE 0.11 0.2 0.38 10 63 2.1
Our results suggest that in spite of marked
increases in Mg and FE Mg, Mg loading does not
lead to consistent changes in FD Mg to the EDL.
(*p<.O5; tp<.O2; ¶p<.OO1 vs. C)
We conclude that (1) Sp resembles PTH in produc—
ing phosphaturia, bicarbonaturia, and natriuresis,
and in dissociatino CC from CNa: (2) Rp is mac-
tive in these respects; and (3) Sp, a nonmetaboli-
zed hosphorothioate, may be preferable to other
cAMP analocis in studies of tissue function.
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RENAL RESISTANCE TO CHRONIC PTH ADMINISTRATION IN
THE SPONTANEOUSLY HYPERTENSIVE RAT. Robert J.
Shneidman, David Lee, David A. McCarron, Oregon
I-alth Sciences University, Portland, OR.
The spontaneously hypertensive rat (SHR) has
organ and cellular defects in Cac'f metabolism
that include low serum tCa2i, increased PTH and
U5V consistent with end—organ resistance to
PTWs actions. These have been postulated to
contribute to the animals hypertension and renal
stone formation. We assessed the renal response
of the SI-R and its genetic control, the Wistar—
Kyoto (WKY), to long—term administration of hPTH
(1—34). At 16 weeks of age 10 SHRs and 10 WKYs
that had been raised on a 1% Ca+ diet had venous
osmotic pumps implanted containing either 0.1 mg
or 0.02 mg of hPTH (1—34), Serum and urine
chemistries were measured pre—op and post—op on
Days 1, 3 and 7.
For both the SHR and WKY, chronic PTH infusion
progressively increased UCaV (p<.0001), Up V
(p<.0001), UNaV (p<.002), and UcAMP (p=.O9) The
SHR, however, differed significantly from the 14KV
in its UcAMP (p<.05), UNSV (p<.O2), and Up V
(p<.OO1) response. The SHRs' Up , UNSV an4
UcAMP increased less than the WKV with PTH
administration. The SHRs' altered renal response
could not be explained by PTH—related dose
effects. Serum calcium, phosphorus, and
magnesium were altered by the PTH and were
similar in their response for the SI4 and WKY.
The SHRs' renal response to chronic hPTH (1—
34) administration differs from that of the WKY,
consistent with end—organ resistance to PTH
the SHRs' previously identified defects in Ca
metaboliSm.
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THE VALUE OF SINGLE DESFERRIOXANINE (DFO)
INFUSION FOR DIAGNOSIS OF BONE ALUMINUM
ACCUMULATION (BAA). A.J. Smith, M.C. Faugere*
K. Abreo*, H.H. Malluche, Div. of Nephrol., Bcne
and Mm. Met., Univ. of Kentucky, Lexington, KY.
In patients (pts) with renal failure and BAA,
serum aluminum levels (SAL) were reported to rise
after a single DFO infusion. The study evaluates
whether this rise can be used as diagnostic tool
for BAA. elve dialysis pts with BAA and 10
without BAA were studied. BAA was diagnosed us-
ing a specific histochenical stain for AL, deter-
mination of bone AL content by atanic absorption
spectrophotanetry and energy dispersive X-ray
analysis. All pts received a single 2 g DFO in—
fusion during the first 2 hours of dialysis. SAL
were determined before and 5 hours after infu-
sion. Correlations were calculated between a)
preinfusion SAL, postinfusion SAL, differences) between the two and b) histanorphanetric pa—
rameters of bone and extent of stainable AL.
Baseline sAL were higher in pta with BAA than
without (97 19.3 vs 20 2.4 ugh; p < 0.001).
After DFO all patients with BAA had a consistent
rise in sAL (207 72% of baseline). In pta
without BAA, 3 had no rise, 5 mild to moderate,
and 2 steep rises (344 145%). In pta with BAA,
preinfus ion SAL correlated with stainable bone AL(r = 0.68, p < 0.01) and with cellular parameters
of bone formation (r = 0.68, p < 0.01) and miner-
al appceition rate (r 0.76, p < 0.01). No such
correlations were found with postinfusion SAL or
with t SAL. conclude that the DFO test cannot
be used to diagnose BAA uneuivoca1ly. Hever,
there are no false negative results and thus sin-
gle DFO infusion is a useful screening test for
further workup such as bone biopsies.
ALTERATION OF CALCIUM OXALATE (CAOX) CRYSTAL
ADHERENCE BY CALCIUM (Ca) AND PHOSPHOROUS (Pi).
Charles L. Smith, Regional Kidney Disease Program
at Hennepin County Medical Center, Minneapolis,
MN.
Crystal adherence within the urinary tract has
been proposed as a mechanism by which a nidus is
retained to promote stone formation. Anti—
adherence factors associated with the mucin layer
in the rat bladder have been demonstrated (Smith
and Napier ASN 19A: 1982). Modification of these
antiadherence factors by pH, Pi, Ca and oxalate
(Ox) was the subject of this study.
Anesthetized female rats were catheterized.
Saline (C) or test substances were introduced
into the bladder fof4 2 minutes and removed by
saline irrigation. C —CAOX crystals were intro-
duced and after 15 minutes, nonadherent crystals
were removed by saline irrigation. Bladders were
excised, digested and the radioactivity counted.
Crystal adherence is expressed as percent radio-
activity remaining after irrigations (X±SEM).Statistical comparisons are between C and test
substances.
C(n9) Ca(n7)* Ox(n4)
% 0.6±0.2 2.1±0.4 0.4±0.1
*p<005Pi was studied at pH 4, 6 and 8
C(n—9) L!L
% 0.6±0.2 1.6±0.4 2.8±0.6 3.3±0.7
0.05
Tris buffer at ph 4, 6 and 8 had no effect on
crystal adherence.
These studies demonstrate that Ca and Pi but
not Ox will increase crystal adherence and
suggest that pH will Influence adherence in the
presence of Pi.
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A NEW ILW-MILEQJLAR-WEIGHT CALCIUM-BINDI LIGAND
IN R1IF SMALL 1NISTINE. M.K. Scng,* M.A. Wong*
and D.B.N. Lee. Sepulveda VAW, Sepulveda, and UCLA
School of Medicine, los Angeles, C1'.
Using Ca—45 pulse labelling, follied by
Sephadex G-75 column chranatography we have
separated three calcium-binding ligands (CaL)in the cytosol of muall intestine fran female S-D
rats • The estimated molecular weights (f4) of these
ligands were 800, 10,000 and 85,000, respectively.The 1 !V CaL (U%1-CaL) is most likely a ca1ex
of one molecule of Ca, ?!W40, and two molecules of
prostaglandin (PG), ?W400, giving an approximate
canbined 14 of 800. The CaL with l4 10,000 is
probably the classical, maninalian Ca—binding
protein (CaBP). The nature of the high Z+J CaL is
uncertain, and is postulated to be a EG—
synthesizing enzyme or a lipoprotein, which
releases the Lt'%q—CaL. In 2 wk—old rats, Ca—binding
activities were found in all three ligands. In
4 wk—old rats, a marked reduction in Ca—binding
activities by the H—CaL and very little
Ca—binding activity by the 10,000 t4 ligand were
observed, leaving the lc*i ?'W caronent as the major
Ca—binding ligand. In still older (8 wk) rats
Ca—binding activity is found, exclusively, in
11W—CaL. Oral adeinistration of arachidonic acid
increased, and PGE—2 decreased in vivo Ca
absorption (estimated by the plamna appearance of
intraduodenal Ca-45), while 13F-2 administration
shed no discernible effect on this parameter.
These studies demonstrate the presence of a
quantitatively L1rortant 1CM W CaL., most likely a
metabolite CCmT".eX; in the cvtosol of mnallintestine and eisyef 't intestinal Ca absorption
may be modulntd by proztaglandins and related
metabolites.
Abstracts
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THE MECHANISM OF HYPOCALCEMIA INDUCED BY W1t2721.
B.Spar? L.Riley' J.Wolf' E.Slatopolsky, M.Attie'
S.Goldfarb. Univ. of Penn8ylvania, Philadelphia,
Pa., and Washington Univ., St. Louis, Mo.
WR2721, (S—2—(3—aminopropylaminoethyl)phos--
phorothioic acid) a chemo— and radio—protective
agent, produces hypocalcemia (MC) and inhibits PTH
sretion in man (KI 23:110,1983). MC after WR2721
(WR) occurred more rapidly than after acute para—
thyroidectomy (PTX). MC could be mediated not
only by inhibition of PTH secretion but also by
direct reduction of bone resorption. In 4 dogs,
i.v. infusion of WIt (15 mg/kg) reduced serum Ca
from 10.1±.! to 8.2±.2 mg/dl (p<.O1) and lowered
serum immunoreactive PTH from 20.5+8.4 to 5.8±3.3
uL—Eq/ml. Values in control animals were un-
changed. Infusion of WIt with bovine PTH (1—34)
5U/kg/hr in 7 dogs lowered serum Ca from 11.0-I-.5
to 10.6±.5 (p<.O2). PTH infusion alone in the same
animals increased serum Ca from 10.5+.3 to 11.1±.4
mg/dl (p<.02) suggesting that WR lowers serum Ca
either by inhibiting the hypercalcemic effects of
PTH or by a direct PTH—independent effect. In 8
chronically PTX rats on high Ca/low P04 diet, WR
30 mg/kg reduced serum Ca from 9.4±.6 to 7.7±.5
mg/dl (p<.01). In sham operated rats on the same
diet, WIt infusion lowered serum Ca from 9.7±.7 to
8.0+.5 mg/dl (p<.0l). 4JR infusion did not affect
therate of efflux of Ca (injected 3h previous—
from serum. However, the specific activity of
Ca was higher in rats given WR than vehicle
alone (p<.01) suggesting reduced cold Ca release
from bone causes MC. These data indicate that WR
causes HC independent of its effect in lowering
PTH. WR most likely exerts its PTH—independent
hypocalcemic effect by inhibiting bone resorption.
7EXTRACELLULAR CA2 AND PTH- INDUCED cAMP RESPONSE
IN VASCULAR 1OOTH MUSCLE CELLS. Robert Stanton,
Sandford Plant, Ilbvid McCarron, Oregon Falth
Sciences University, Portland, OR.
PTH produces a Ca2-dependent, immediate (<30
sec) log—dose, vasodlation in experimental
animals. Dietary Ca + restriction inhibits PTH's
vascular actions in vivo. To eluidate the
relation between extracellular Ca + and PIR's
vascular actions on smooth muscle cell, we
incubated cultured bovine VI with bPTH 1—34 (0.3
ug) for 30 sec, 1, 3 and 5 mm using one o three
(0.5, 1.5 and 10 mM) incubation medium [Ca ].
ANOVA statistics were used. Mean (iSE) tissue
cAP (pmol/mg—cell protein) were:Ca 0 Mm 30 Sec 1 Mm 3 Mm 5 Mm
0.5 5TT1 5.9±1.0 4.7*U6 5.5±0.9 6.6*1.3
1.5 4.6±0.8 3.2±0.5 4.6±0.7 6.6±1.3 5.0*1.1
10 2.5±0.3 3.2*1.0 3.5±0.6 3.3±0.7 3.6±1.0
Media Ca significantly (p<.OO1) modified the
PTH-cAMP esponse. Incubation of V4 with PTH in
1.5 mM Ca suppressed (30 sec) VI cAMP (p<.01)
fo'lowed by a late (3 mm) rise (p<.01). 0,5 mM
Ca + preXented PTH—induced suppression of cAMP.
10 mM Ca' incubation suppressed time 0 cAMP
levels (p<.01, compared to 0.5 and 1.5 mM Ca2)
to values similaç to that achieved by PTH at 30.,
sec in 1.5 mM Ca'. PTH Incubation at 10 mM Ca +
failed to suppress further V1 cAMP content.
These results suggest that: 1) PTH supprssion
of Vl cAMP is modified by extracellular Ca; 2)
the maximal suppression of Vt cAMP content in
vitro by eiter PTH or 10 mM Ca' is similar and
parallels Ca + and PTH in vivo interactIons; 3)
PTH's vascular actions are dependent, in part, on
an ionophoric mechanism.
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HIGH AFFINITY CALCIUM BINDING SITES IN LUMINAL AND
BASOLATERAL RENAL TUBULAR MEMBRANES. Z. Talor, G.
Richison*, and J.A.L. Arruda. Univ. Arkansas Med.
Sd. and VA Hosp., Dept. Med., Little Rock, AR
Calcium transport is essential in many biolog-
ical functions. Ca binding is the first step in-
volved in Ca transport. We evaluated Ca binding
by highly purified luminal (L) and basolateral
(BL) tubular membranes prepared from beef kidney.
Ca binding was measured using '5Ca and rapid fil-
tration technique. After Ca uptake reached equi—
]jbrium the vesicles were lysed and the amount of
"Ca retained in the membrane was considered the
bound Ca. Ca binding to L and BL membranes varied
linearly with protein concentration and was maxi-
mum at 37'C with pH optimum of 7.0. Analysis of
binding data by Scatchard plot revealed the pres-
ence of two distinct types of binding sites in
both L and BL membranes. The high affiniy bind-
ing sites showed affinity constant of 10M for
both L and BL membranes but the maximum number of
binding sites was 0.75 and 1.6 nmoles/mg protein,
respectively. In contrast, the low affinity
binding sites were similar regarding affinity
constant and maximum number of binding sites in
the two membranes. In L and BL membranes, high
affinity binding sites were selective for Ca since
high concentrations of divalent cations were re-
quired to inhibit Ca binding. In both membranes
Ca binding was inhibited by ruthenium red, LaC13
and detergents and it was stimulated by calmodulin
inhibitors (trifluoperazine, calmidazolium),
ionophore A23187 and ATP. These results deiion—
strate that L and BL membranes possess high af-
finity binding sites with different capacities but
similar characteristics as regards affinity con-
stant, stimulation and inhibition of binding.
METABOLIC FUELS FOR PHOSPHATE (P1) TRANSPORT BY
RENAL CELLS: EVIDENCE FOR LACK OF A ROLE FOR GLU-
CONEOGENESIS (GNG). N Tessitore, I4 Sakhrani5 and
SG Massry, Dept. Med., Dlv. Nephrol., USC Sch. Med.
Los Angeles, CA.
Fuels for energy needed for P1 transport is not
delineated, and role of GNG in P1 transport is
uncertain. We examined effects of Kreb s cycle
and glycolytic intermediates, short chain fatty
acids and adenine nucleotides on Pi uptake by iso-
lated rabbit renal cortical cells. Their viabili-
ty was proven by normal glucose production and
stimulation of GNG, AT? content, and normal fea-
tures of Pi and G uptake. Fumarate and suocinate
(0.1—10 mM) stimulated Pi uptake in a dose depen-
dent manner to a maximum of 37±10% and 60±10%
(P<O.Ol), respectively. Acetate (0.5—5 mM) had no
effect. 1 mM of 3 mercaptopicolonic acid abolish-
ed GNG by fumarate and succinate but did not af-
fect P1 uptake. G and fructose (F) (0.1 mM) en—
hanced P1 uptake (P<O.O2) but 1 & 5 mM did not.
Valeric acid (1 mM) and butyric acid (10 and not 1
mM) augmented Pi uptake by 17±2% and 27±1%
(P<O.O2), respectively. 2 mM but not 0.2 siN of
exogenous nucleotides (NADH, NAD, ATP & AD?) in-
hibited P1 uptake from media with 2. mM P1. The
data show that 1) energy required for P1 transport
could be provided by many metabolic pathways, 2)
hierarchy for these fuels is succinate>short chain
fatty acids >G and F, 3) no cause and effect be-
tween GNG and Pi uptake exists, and 1) adenine nu-
cleotides inhibits Pi uptake by isotope dilution.
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V CHARACTERIZATION OF Ca2+_DEPENDENT ATPase IN
BASOLATERAL MEMBRANE OF RAT RENAL CORTEX: REGU-
LATORY ROLE OF l,25—(OH)2D3. Yusuke Tsukajnoto*
and Bertram Sacktor* (intr. by Wadi N. Suki).
Dept. Med., Baylor Col. Med., Houston, TX; Geron-
tology Res. Ctr., NIA, NIH, Baltimore, MD.
To explore the mechanism of calcium reabsorp-
tion in the mammalian kidney, Ca2+_dependent ATPase
was characterized in rat renal cortex basolateral
membranes, prepared as described (J. Membr. Biol.
60, 63—71, 1981). ATPase activities were measured
by cleavage f [y—32]ATP at 30°C, pH EGTA
(0.1 mM)—Ca2 bufers maintained free a2 . Both
high affinity Ca2 —ATPase (Km=94nM Ca2 , Vmax96.0
nmol P1 mm 1mg 1 prot.) and lw affinity Ca2 —
dependent ATPase (Km26 iM Ca2 , Vmax=890 nmol P1
mm 1mg 1 prot.) were found. The oustanding char-
acter of these AlPases was their Mg2 1ndpendency.
Further, MgC12 inhibited low affinity Ca2 —ATPaae
activity noncompetitively (Vmax=501 and 224 nmol P1.
mm 1mg 1 prot. in the presence of 0.5mM and 1.0mM
MgCl2, respectively). Eadi—Scatchard plot revealed
that the high affinity Ca2 —ATPase had positive
cooperativity with respect to ATP. Six vitamin D3
deficient rats were studied o determine the effect
of l,25—(OH)2D3 on these Ca2 —AlPasea. Half of the
rats were repleted with O.lp of l,5—(Oi)2D3 i.p.
16 hr before study. At 5xlO 7M Ca2 , Ca2 —ATPase
activity was higher in D3 repleted rats than mD3
deficient rats (112±14 vs. 92±5 nmol P1 mm 'mg 1
prot.; mean±SD, p<O.O5). At low affinity range
(l76M), activities were 960±53 and 1106±75 nmol
Pi mm 1mg 1 prot. in D3 deficient and repleted
rats, respectively (p<O.O5). These results sug-
gest the stimulatory effect of+l,25_(OH)2D3 on
both high and low affinity Ca2 —ATPases in the
basolateral membrane of the kidney cortex.
JPHOSPHATURIC RESPONSE OF HUMAN KIDNEY TOPARATHYROID HORMONE (PTH): EFFEC'fS OF LOW
PHOSPHORUS DIET (LPD), GLUCOCORTICOID (GCD), AND
AMMONIUM CHLORIDE (NHzCl). S. Turner, D. Wilson
and T.P.Dousa. Mayo Clinic, Rochester, MN.
Although many studies in experimental animals
demonstrate that dietary P1 deprivation results
in renal Pi retention and refractoriness to the
phosphaturic effect of PTH, response of the
human kidney in dietary Pi deprivation,or its
reversal, has not been explored. In this study,
we determined renal excretion of Pi was
determined with clearance methods before and
after i.v. administration of N1—314 bovine
synthetic PTH (300 I.U./70 kg b wt) in healthy
volunteers fed a normal diet (NPD) or LPD. In
subjects fed LPD, clearances were done after 5
days on LPD and again on the 9th day after
administration of either GCD (Triamcinolone 1.25
mg/kg b wt/d) or NHI4C1 (3.7 mmol/kg b wt/d) for
two days. Results, expressed as fractional
excretion of Pi (%FE) were as follows:
NPD LPD LPD÷GCD LPD+NH14C1Control: 8.9±2.6* 0.2±0.1 2.8+1.14* 2.2±0.8'
+ PTh: 17.7±1,1* 3.5±1.5 7.0+2.2' 9.'I+2.1'
%FE: 8.1±1.5' 3.3+1.0 14.2±1.0' 7.1+1.14'(n) (14) (11) (6) (5)
'different from value in LPD,(P(0.05, t—test).
Increase of urinary cAMP in response to PTH
was not different between the four tested
groups. Our results indicate that in humans
stabilized on LPD phosphaturic response to PTH
is blunted, but can be enhanced by
administration of GCD or NH14C1.
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i/ALUMINUM REDUCES THE PARATHYROID HORMONE (PTH) RE-
SPONSE TO HYPOCALCEMIA IN THE RAT. P. Wilson*, M.
Rodriguez*, A. Felsenfeld, and F. Llach. Univ. of
Okla. Health Sd. Ctr. and VAMC, OKC, OK.
Dialysis osteomalacia is associated with a re-
lative PTH deficiency. Aluminum (Al) toxicity is
the probable etiology of dialysis oateomalacia,
and in vitro, high levels of Al inhibit PTH secre-
tion. To study the in vivo effect of Al on the PTH
response to hypocalcemia, peritoneal dialysis with
a calcium free dialysate was performed in 2 groups
of rats. Group I rats served as the controls and
Group II rats received a total dose of 20 mg intra—
peritoneal Al (5 mg/d x 4 days) immediately prior
to study. Plasma samples were obtained for calcium,
and both amino (N) and carboxy (C) terminal PTH at
0,30, and 120 minutes of peritoneal dialysis. The
mean absolute values and variations (A) for calcium
and PTH are listed below.
Calcium (mg/dl) C—PTH (ng/ml) N—PTH (ng/ml)
Mm i II I II I II
O 9.O±.3 9.11.3 .7±.l .8±.l .3±.1 .2±.l
30 7.81.5 7.8±.3 1.5±.l l.3±.l l.4±.3 .7±.l+
A3O —l.3±.4 —l.4±.5 .7±.2 .6±.2 l.l±.3 .5±.l+
120 7.91.2 7.61.1 1.6±.l l.3±.l+ 1.41.3 .51.1*
A120 —l.2±.3 —l.4±.4 .9±.l .5±.2+ l.1±.3 .3±.l*
Mean SE; +p<.O5; *p<.Ol
For the same degree of hypocalcemia, N—PTH levels
are significantly lower in Al treated rats at 30
and 120 minutes; C—PTH levels are significantly
lower at 120 minutes. The A values are significant
at the same time intervals.
In summary: High doses of Al in the intact rat
produce a blunted PTH response to hypocalcemia.
Conclusion: 1) Al may inhibit PTH secretion; 2)
This rat model may be useful to study the PTH re-
sponse to hypocalcemia.
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CALCIUM(Ca) DEPENDENCY OF PARATHYROID HOEMONE(PTH)
EFFECF ON PHOSPHATE(P1) TRANSPORT IN RABBIT PROXI-
MAL CONVOLUTED TUBULES(PCT). Norimoto Yanagawa
Nephrology Div., Sepulveda VAMC, UCLA Sch. of Med.
Los Angeles, CA.
We have recently observed that, increase in am-
bient calcium concentration, but not PTH, stimu-
lated gluconeogenesis(GNG) in rabbit PCI. Since
PTH is likely to stimulate GNG by increasing the
intracellular Ca content((Ca)i), the above obser-
vation suggests that PTH may not increase (Ca)i in
the rabbit PCI. On the other hand, it has been
shown that PTH does not suppress P1 transport in
rabbit PCT (Am. J. Physiol. 233:F29, 1977). Ex-
periments were therefore performed to examine if
the lack of the PTH effect on the Pi transport in
rabbit PCI is also due to the same mechanism. Lu-
men to bath Pi fiux(Jp) was measured in isolated
perfused rabbit PCI. Both perfusate and bath
medium were indentical artificial solution, except
for the perfusate had 1mM Ca, while the bath me-
dium had either 3mM Ca(lmH Ca) or 5mM Ca(2mM ctt
with 6 gm/dl BSA, With 3mM Ca bath, addition of
PTH(1 u/mI) to the bath did not alter the J
With 5mM Ca bath, however, PTH(1 u/mi) inhiited
J significantly, as is shown below:
J (pmol/mm/min)
3mM Ca Bath 1.23 — 0.21 1.92 2.70
5mM Ca Bath 2.03 0.40 16.84 2.96
5mM Ca Bath + PTH 1.25 0.34* 12.85 2.83*
* P<O.05 v.s. 5mM Ca Bath
Combined with our observation on GNG, these re-
sults suggest that the resistance of rabbit PCI
to PTH actions may be due to the inability of PTH
to increase the (Ca)i in this nephron segment,
and further suggest the Ca dependency of PTH
effect on Jp in rabbit PCI.
Plasma:
Sodium (mEq/L)
Creatinine (mg/dl)
Norepinephrine (pg/ml)
Epinephrine (pg/mi)
Aldosterone (ng/ml)
Renin activity (ng/ml/hr)
Vasopressin (pg/ml)
Urinary sodium (mEq/L)
Urinary osmolality (mOsm)
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I,4ROSPECTIVE ANALYSIS OF HORMONAL RESPONSES IN FlY-
PONATREMIC STATES. R. J. Anderson, H. M. Chung,*
R. Kluge,* and R. N. Schrier. Univ. of Cob. Filth.
Sci. Ctr., Denver, Colorado.
Despite the frequent occurrence of hyponatremia
(FIN), the pathophysiology of this disorder remains
debated. We therefore evaluated prospectively 73
consecutive hospitalized patients with HN (serum
sodium <130 mEq/L). Patients were classified as
to extracellular fluid volume status and selected
humoral and urinary indices were obtained in all:
Hypo- 8
Normo- Hyper-
volemic volemic
(n=40) (n=33) P
125+0.5 125÷0.6 NS
0.9+.l 1.4+0.1 <.02
584+64 1,061+116 <.001
199÷28 230+47 NS
10+2 29÷6 <.01
2.6+0.4 6.5÷1.6 <.02
3.0+0.6 4,7÷0.8 <.05
71÷4 22÷3 <.001
432÷24 446+47 NS
Measurable plasma vasopressin (VP) was present in
71 of 73 (97%) HN patients. These findings sug-
gest that in hypo- and hypervolemic states a de-
crease in actual or effective blood volume (EBV)
leads to sympathetic efferent neural discharge
with activation of the renin-angiotensin system
and baroreceptor-mediated nonosmotic release of
VP. In normovolemic patients, nonoamotic release
of VP occurs despite lower levels of sympathetic
neural discharge and may be related to stress
rather than a decrease in absolute or effective
blood volume. Lastly, persistent nonosmotic re-
lease of VP is present in nearly all HN patients.
V ACQUIREV IMMUWOVEFICIENCY SYNDROME (AIVS) MV
ACUTE RENAL FAiLURE. CatLo4 L. AbMAJUL N.y.
Me'tcg Ho4pLtaL 8 PaLmetto Ge.ne.uaL Ho4pLta2
l8amc, Fo'i,eda
8e.-twe.e.n 1981 and MaJLeh 1983 mo-'te. than 1200
ca4eA o AlPS have. been ite.poted -to CVC. Anwte.
ctcwte. 'te.naL aLLuxe. ha4 not been te.ponted a a
compUcation o AlPS.
in 12/81 a 40 y.o. whLte., mate. homoexuo2
peeoented wth eve&, weIvt to, and tymph-
ade.nopahty. &0p4 y kowe.d "Ango-mmuno btaztLc
Lymphadenopathy." The. TIC 'tc.-tto to -Lnve.te.d 75%
p'e,o)L T-ce.Ua by monoatonctt atLbodLe6 te.c.h-
ntque.s.)
In eaJtLy 1982 Ln,t'tactabLe. he.moty-tLc ane.mta Led
-to 4pLe.ne.ctomy. Pa-t-Le.n-t au /Le.ho4pAtoLLze.d Jn
8/82 oth hypvLwiAicLemth (40 mg/at), anwc wie.mLa
wL-th e.ncLe.phatopvthy and no e.vide.riee o LmLnWty
ob4t&uctton wa oand.
He.moataty4Ll and pLamap( &eL ove't one. week
eon,tiwte.d wtemLa and oUowAng iwes-L4 Se&um
C. e.U beLow 2.5 mg/cit. Pattent had evLde.nce
o HepaUtLo 8 and CMV -Lne.c.tLon and potycLonol
IgG wc& 1 91%. In -the. e.nwLng moeLh Kapo4L
.Saitcoma and pne.umoey4tte ea-&Ln-U Lne.c,tton
deveLoped.
PahoLogLcuii e.xarn.Lnatton 4howe.d 'te.naLLnUeatton wLth Kapo4L Sa'uaoma. The pathogene.-
4La o aewte. tenaL aLLwte. -Ln -th ynd&ome. L6
appaeentLy due -to4e.ve.'Le. hype./twtLcemLa, dy-
pitoteLnernLa and ite.nat tnvoLve.me.n,t wL-th KapoL
Satcoma?
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HYPERGLOBULINEMIA MAY SPURIOUSLY ELEVATE MEASURED
SERUM INORGANIC PHOSPHATE (MSPI). SG Adler,*
SA Laidlaw,* MM Lubran* and JO Kopple. Depts. of
Med. & Path., Harbor—UCLA Med. Ctr., Torrance, CA.
Automated analyzers remove or dilute protein to
minimize protein interference in MSP1. In our
clinical laboratory, using a discrete automated
analyzer that dilutes protein, we identified 4
patients (multiple myeloma [MM], n2; monoclonal
gammopathy [MG], n=2) in whom markedly elevated
levels of MSP1 (20 mgP/dl; range 9.6—29.1) and
total protein (9.8 g/dl; range 8.9—11.2) were re-
ported. A medical cause for the increased MSPI
was not obvious. No patient was profoundly azo—
temic (mean serum creatinine 1.3 mg/dl; range 0.8—
2.5). Both MM patients, but neither MG patient,
had lytic bone lesions. The same samples were re-
analyzed after protein removal by acid precipita-
tion, dialysis, or further serum dilution. Under
these conditions, MSPI was invariably normal (3.7
mgP/dl; range 2.8—4.5). When human globulin or
albumin was added to pooled normal sera, globu-.
lins, but not albumin, increased MSPi using the
discrete analyzer. The increase in MSPi corre-
lated with the added globulins (r=O.99). MSPi did
not reach values observed in the 4 patients.
Identification of 5 additional MM patients re-
vealed that hypergiobulinemia was not invariably
associated with elevated MSPi. These data suggest
that 1) with discrete analyzer use, hyperglobulin—
emia, but not hyperalbuminemia, may falsely raise
MSPi; 2) increased MSPI appears to be determined
by both the concentration and character of the
globulin; and 3) physicians should be wary of
prescribing phosphate binders to hyperglobultn—
emic patients with increased MSPi until MSPt is
measured in a protein—free specimen.
OCALIZATION OF F-ACTIN IN THE NEPHRON.P.M.
Andrews,S.B. Bates*, and A.K. Coffey* Dept.
of Anatomy, Georgetown University Schools of
Medicine and Dentistry, Washington, D.C.
Actin is regarded as the most common con-
tractile protein found in non—muscle cells.
When in the polymerized filamentous form,
actin is referred to as filamentous or F—
actin. Recently, we used highly specific
fluorescent phalloidin probes to demonstrate
the presence of F—actin in the rat nephron.
We found that phalloidin binds strongly to
the periphery of glomerular capillary loops
in a pattern corresponding to the distribu-
tion of podocyte foot processes. The micro—
villous brush border also reacts strongly
as do discrete sites in the bases of the
uriniferous tubules. The latter correspond
to filamentous bundles seen by transmission
electron microscopy within basal folds of
proximal and distal tubules. Finally, bind-
ing is seen in the parietal epithelium, in
regions which correspond to bundles of fila-
ments found in the basal aspect of this
epithelium. The presence of F-actin in the
above cells supports evidence suggesting
possible contractile roles for podocyte
foot processes, the parietal epithelium,
and the wall of the uriniferous tubules.
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INFLUENCE OF TREATMENT ON THE EVOLUTION
OF RENAL PATHOLOGY IN LUPUS NEPHRITIS. 3.
Balow, H. Austin, L. Muenz*, K. 3oyce*, :i. Klippef
Antonovych. National Institutes of Health,
Bethesda, MD and Armed Forces Institute of Pathology,
Washington, D.C.
Comparisons of treatments for lupus nephritis
have been hampered by the relatively low rate and late
appearance of renal failure outcomes. Based on obser-
vations that renal pathologic changes frequently eclipse
functional deficits, repeat renal biopsies were analyzed
in 62 patients after a mean interval of 51 months to
further assess the impact of different treatments on
outcome. Therapy randomization included conventional
high-dose prednisone (PR; n=16) or low-dose PR plus:
azathioprine (AZ; n=l2), cyclophosphamide (CY; n=7),
combined AZ and CY (n=1L1) or repeated 3 monthly
pulses of intravenous CY (IV-CY; n=13). Chronic irre-
versible pathologic changes were semi-quantitatively
scored and specified as a Chronicity Index (CI). In each
treatment group, changes in CI between the first and
second biopsies (4Cl) were plotted against the time
elapsed. No differences in curves were observed among
the £1 groups receiving cytotoxic drugs (CTD) and these
patients were subsequently analyzed as a single group.
In the PR group, 4 CI increased linearly with time, but
the curves were essentially flat in the CTD group. The
difference in slopes between PR and CTD groups was
highly significant (p.cO.000 1). Adjustment for
previously defined influential prognostic features (age,
sex and initial CI) did not qualitatively affect these
results, indicating that treatment was a major deter-
minant of outcome. These morphologic studies extend
preliminary observations in this population (Am. 3.
Med. in press) showing a trend toward reduced risk of
renal failure in patients receiving CTD therapy.
5O
/T11E IMPACT OF RENAL BIOPSY ON CLINICAL MANAGEMENT
— A PROSPECTIVE STUDY. Paul E. Barr, Tom A.
Hutchinson, Sarah Prichard, Serge Jothy, Patrick
S. Parfrey, and John F. Seely, Division of Nephro—
logy, Royal Victoria Hospital, Montreal, Canada.
Although kidney biopsy has contributed greatly
to an understanding of renal disease there are few
rigorous studies assessing its practical value in
clinical care. Therefore, to quantify the useful-
ness of percutaneous renal biopsy in clinical
management we prospectively evaluated 26 consecu-
tive patients who were biopsied at one centre over
a 14 month period. We asked physicians to make a
diagnosis, choose therapy and predict prognosis
before the biopsy was performed. We then compared
their answers with those they gave after the
biopsy results became available.
The renal biopsy changed the pre—biopsy diag-
nosis in 12 patients (46%). In some cases the
change in diagnosis was quite marked, e.g. pre—
biopsy diagnosis of membranous nephropathy versus
post—biopsy diagnosis of Fabry's disease. In the
majority of cases (10 of 12) the change in diag-
nosis resulted In a change of therapy and or prog-
nosis. An alteration In treatment or predicted
prognosis also occurred in 5 of the 14 patients in
whom the diagnosis did not change. Of the remain-
ing 9 cases who had no change in treatment or
prognosis, physicians recorded an increased conf i—
dence about the therapy chosen in 7 patients.
Our data suggest that percutaneous kidney
biopsy has a marked effect on the management of
patients with renal disease. The effect was not
limited to an Increased precision of diagnostic
labelling but frequently resulted in real changes
In the choice of therapy, estimated prognosis, and
level of therapeutic confidence.
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1/LIPID ABNORMALITIES IN THE NEPHROTIC SYNDROME(NS) G.App, C.Blum*,S.Chiefl*, C.Kunis, A.Appel*
Dept. of Med., Columbia University, New York, NY
Conflicting data exist regarding the pattern
of hyperlipidemia in the MS due to inclusion of
Pts with diabetes, renal insufficiency, and those
on steroid treatment. This pattern is significant
since a low MDL cholesterol (C) and low HDLC/tot—
al C (TC) ratio may be associated with an in-
creased risk of atherosclerosis. In addition,
recent in vitro data suggest that increased hepa—
tic lipid synthesis is triggered not by dimin-
ished plasma albumin (Palb) concentration or on—
cotic pressure (Onc?), but rather by decreased
media viscosity (Visc) (Yedgar et al,J.Biol.Chem.
1982). To characterize the lipid abnormalities in
NS, and to clarify the stimulus for enhanced he—
patic lipogenesis, we studied 143 plasma samples
in 20 consecutive Pts. None had diabetes, renal
insufficiency, or was receiving steroids.
Total C. LDLC VLDLC HDLC TG
mean(mg/dl) 317 233 36 115 227
% samples> 95% for
age and sex 63 58 30 2 '42
#Pts with one or more
value > 95% 16/20 12/20 7/20 1/20 9/20
Since HDLC was low (30%) or normal (68%), the
ratio HDLC/TC was decreased in 91% of Pts. TC
correlated inversely with Palb (R=—.569) and OncP
(R—.653) but not with Visc (R+.1156). We con-
clude: 1) Many Pts with NS have increased TC, TG,
LDLC,and VLDLC, but HDLC is low or normal in
most, hence HDLC/TC is decreased, suggesting in-
creased risk for atherosclerosis. 2) In contrast
to in vitro studies, the signal for enhanced he—
patic lipogenesis in NS is not the intravascular
Visc.
DIAGNOSTIC SIGNIFICANCE OF BETA 2-HICROGLOSIJLIN IN
ThE ASSESSMENT OF NEONATAL RENAL FUNCTION.
Farahnak K. Assadi,* Eunice G. John,* Dharmapuri
Vidyasagar, Parvin Justice and Linda Fornell.
Univ. of Illinois Hospital, Divisions of Nephrol-
ogy f, Neonatology, Chicago, Illinois.
Serum and urinary beta 2-microglobulin (132H)
levels were measured by enzyme imlnunoassay in 28
normal neonates at days 1 to 2 and 3 to 4 of life
in relation to gestational age (GA) and postnatal
age (PNA). There were 10 preterm (P) and 18 term
(T) infants with a mean GA of 34.5 and 39.1 weeks
respectively. The serum 32M, glomerular filtration
rate (GFR) and filtered load of f32M increased with
increasing GA and PNA. No correlation was found
between the serum 132M levels and the GFR as mea-
sured by endogenous creatinine clearance. Urinary
F2M increased with increasing PNA. In both the P
and T infants the increase in 132M excretion paral-
leled an increase in filtered 32M. The f2M excre-
tion in relation to GA showed a variable response.
There was no correlation between serum and urinary
f2M levels during the first 4 days of life. Frac-
tional excretion (%FE) 32M decreased as a function
of both the GA and the PNA. A significant inverse
correlation was found between %FE 2M and GA for
infants <37 weeks, (r=O.9716, P<O.OO5). The fall
in %FE 2M reached a plateau at 0.7% by 38 weeks
of gestation. The highest %FE 32M (8.65%) was ob-
served in infants of 32 weeks gestation, yet had
the lowest filtered load of the protein. We con-
clude that l)serum 2M level is a poor predicator
of GFR in neonates <4 days of life. 2)glomerulo-
tubular balance for 32M is established in infants
with GA of 37 weeks or more. 3)%FE 3M can be
used as a marker to assess the renal functional
maturation in neonates in the early days of life.
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TOLUENE (I) INDUCED DISTAL RENAL TUBULAR ACIDOSIS
(DRTA): A PIODEL OF ACID BACK—LEAK DRTA? D Bathe,
J A Mozwecz' J Tarka' A von Riotte' and N A
Kurtzman, Univ of Illinois, Chicago, Ill.
Acid back-leak results in a decrease in net
acidification (A) in vitro (i.e. amphotericin—
treated turtle bladders). In vivo, the occurrence
of acid back—leak DRTA, however, has not been
characterized. An acid back—leak mechanism should
be characterized in vivo not only by failure to
lower urine (U) pH during acidemia but also by
failure to increase U pCO normally in an alkaline
U, as a result of back—diffusion of H CO . In
contrast, U pH and U pCO could be noma in res-
ponse to Na)SOfl and phoshate infusion, respective-
ly, because these agents not only stimulate A but
also could retard acid back—leak. We studied 4
patients with hypokalemic hyperchloremic metabolic
acidosis due to T sniffing. In the absence of
proximal HCO wastage (fract. HCO exc. <5%), each
patient had U pH above 5.5 (6.2O.2). Alkalini—
zation of the U (pH>7.8) by NaHCO infusion re-
sulted in failure of U pCO2 to rie to the level
of controls. In contrast, phosphate loading re-
sulted in a rise in U pCO0 similar to that ob-
served in controls with cbmparable U pH and phos-
phate. In addition, in 2 patients studied with
Na SO , U pH fell below 5.3. These findings
cotrlst with those reported by us in patients
with DRTA due to impaired acid secretion in whom
neither phosphate nor Na SO elicited a normal A
response. The distinctie attern of tubular
dysfunction caused by T suggests that this solvent
induces DRTA not by decreasing acid secretion but
rather by inducing permeability changes in the
distal nephron which allow back—leak of secreted
acid.
/EFFECTS OF TOTAL PARENTERAL NUTRITION (TPN) ON
RENAL HANDLING OF WATER AND ELECTROLYTES. Vecihi
Batuman, Albert Dreisbach,* John K. Maesaka,
Michael Rothkopf,* and Elizabeth Ross.* VAMC,
East Orange, NJ, and UMDNJ—New Jersey Medical
School, Newark, NJ.
Effects of short term (4 to 14 days) TPN on
renal handling of water and electrolytes were
studied retrospectively in 24 patients and pro-
spectively in 8 patients. During TPN there was
33% incidence of hyponatremia. Serum creatinine
fell from 1.03 0.06 mg/dl to 0.88 0.06 mg/dl
(p < .001). Serum phosphorus fell from 3.2
0.14 mg/dl to 2.5 + 0.17 mg/dl. Hypophosphatemia
was associated with increased tubular reabsorp-
tion of phosphate (TRP). Serum uric acid dropped
from 6.09 + 0.38 mg/al to 3.66 0.24 mg/dl (p <
.001). Hypouricemia correlated inversely with
increased fractional excretion of urate (r
-0.81, p < .02). Reduction in serum phosphorus
and uric acid levels tended to reverse upon ces-
sation of TPN. Clearance studies in 8 patients
showed high urine flow rate (1.7 0.2 ml/min),
osmolar clearance (Cosm) (3.2 0.7 ml/min)
fractional excretion of urea (73 7%), urinary
nonelectrolyte, non—urea solute excretion (UnesV)
(0.23 0.14 mMol/min) and negative free water
clearance (1.5 0.06 ml/min). Cosm correlated
with UnesV (r = 0.95, p < .001). These data
suggest presence of compartmental shifts,
expanded extracellular fluid volume, increased
osmolar clearance due to aminoaciduria and pos-
sible direct effects on renal tubular transport
of urate during TPN.
TREATMENT OF CHRONIC SIADH WITH ORAL FUROSEHIDE,
A K-SPARING DIURETIC AND SUPPLEMENTS OF NACL.
Vincent Bdroniade, H6tel—Dieu of Montreal, Montre-
al, Quebec, Canada.
In 1977 (Amer. Soc. Nephrol 1977, Abstracts,
lOa) we succeeded to maintain normonatremic a pa-
tient suffering from a pulmonary neoplasm compli-
cated by SIADH using oral supplements of NaCl,
oral furosemide and K—sparing diuretic. Since
then, 15 other patients were treated by this meth-
od. —Except for one patient, who developped chro-
nic SIADH after an intracerebral hematoina, all the
other patients had an ectopic, paraneoplastic
SIADH. The first patient has had the longest sur-
vival and follow—up (5 years). The dosage of MaCi,
furosemide and triamterene was adjusted during the
admission, in order to maintain normonatremia and
kaliemia, without imposing any restriction in
fluid ingestion. Most of the patients were sta-
bilized with 40mg furosemide, 50mg triamterene and
3gr NaC1, supplementing a sodium — rich diet. Ex-
cept for 3 patients, who were started on oral the-
rapy, all the others were previously equilibrated
by saline and furosemide i.v. Most interestingly,
in one oat—cell case in which oral medication
could be stopped for one month after an efficient
radiotherapy, the reappearance of the SIADH (I'Na
l26mEq/L) was the first sign of recrudescence of
his neoplasm and his Na was corrected directly
by oral medication. Two advantages of this treat-
ment method appeared from this study: 1) all
drugs used are non toxic even if administered for
long periods, 2) it is possible to find the neces-
sary dose of each component of therapy which will
permit a free ingestion of water, which limitation
is the main cause of failure of any other kind of
treatment.
MULTICENTER COLLABORATIVE CLINICOPATHO-
LOGIC STUDY OF FOCAL SEGMENTAL GLOMER-
ULOSCLEROSIS (FSGS) IN CHILDREN WITH NE-
PHROTIC SYNDROME. Phillip L. Berry* and Edith P.
Hawkins* for the Southwest Pediatric Nephrology Study
Group (SPNSG), Dallas, Texas (intr. by Ron Hogg).To describe the clinical course and to define clinical
and pathologic predictors of final outcome of American
children with FSGS members of the SPNSG reviewed
110 renal biopsies from 76 patients (47 male, 29 female)
ages 1-17, mean 7.3 years. Clinical material was
obtained by a retrospective review of hospital records.
Followup ranged from 6 months to 17 years, mean 6
years. Thirty-five morphologic features were studied in
a semiquantitative manner. All patients had electron
microscopic (71) and/or immunofluorescent (68) studies
plus at least one glomerulus showing segmental capil-
lary wall collapse with sclerosis and effacement of
capillary lumens.
Fifty-four patients (Group A) had FSGS on the first
biopsy whereas 22 patients (Group B) with a biopsy
showing FSGS had 1 to 4 previous biopsies which did not
show FSGS. Intracapillary foam cells occurred in
greater frequency in Group A biopsies (62% vs 38%,
p < 0.05) suggesting that they are part of the earliest
lesion of FSGS. There were no other morphologic
differences between the groups. Diffuse mesangial
hypercellularity and 1gM deposition, found equally in
both groups, did not correlate with each other and were
of no prognostic significance.
Hypertension at the onset of nephrotic syndrome was
the only clinical predictor of a poor outcome. Thirty-
two percent of initially hypertensive patients versus
12% of initially normotensive patients (p < 0.05) pro-
gressed to end-stage renal disease. Eighteen percent of
both groups reached end-stage; however Group A pa-
tients progressed twice as rapidly (p < 0.003).
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j.62V ROLE OF VASOPRESSIN (AVP) IN THE ABNORMAL WATER
EXCRETION TN NEPHROTTC PATIENTS (NP). D. Bichet,
C. Manzini', Dpt. Medicine, HBp. Sacré—Coeur,
Université de Montréal, Montréal, Québec, Canada.
The mechanism of the abnormal water excretion
in NP remains unclear. Of lB stable adult NP (uri-
nary protein excretion 9.4±l.7g/24h; serum albumin
2.l±O.lg/dl) who received a 2Dml/kg waterload, 12
displayed abnormal water excretion ("non—excre—
tors", group I) as they excreted 49±6% of the
waterload in 5 hrs and had a minimal urinary osmo—
lality (minUosm—mOem/kgHO) of 153±32. Six patients
("excretors", group II) had normal water excretion
as they excreted 96±6% in S hrs and had a minUosm
of 57±3. Serum sodium and effective plasma osmola—
lity were comparable in groups I and TI, respecti-
vely 139.8±1.5 vs 139.3±0.5 mEqIl and 273±2 vs
273±1.2 mOsm/kgHO. A sensitive radioimmunoaasay
(B/Bo5O% for 1.2pg/200p1) was used to assess the
role of plaama AVP and the mean values post water—
load were significantly higher in group I: 4.19±
l.Opg/ml, than in group II: l.41±O.29pg/ml, p<O.O2.
Non—excretor patients also had a higher mean arte-
rial blood pressure (9B.B±3.9 vs 84±5.4 mmMg, p<
.05), and a lower glomerular filtration rate (73±
8.5 vs 108±6.3m1/min/1.73sq.m., p<.OOS). A lower
effective blood volume (EBV) in group I was sug-
gested by a lower fractional excretion of sodium
(0.46±0.1 vs 0.81±0.1%, p<.OS) and a higher plasma
renin activity (3.4vsl.9ng/ml/h, p<.O25) and
plasma aldosterone (15.5 vs 8.Bng/dl, p<.OOS). We
conclude that both non—osmotic stimulation of AVP,
possibly aecondary to a decrease in EBV, and intra—
renal factors contribute to the abnormal water ex-
cretion in NP.
V'PROSPECTIVE BLIND COMPARISON OP ULTRASONIC (U) PRE-
DICTION AND AUTOPSY (A) DETERMINATION OF RENAL DI-
MENSIONS AND VOLUME (V). W.K. Bolton, B.C.
Sturgill and A.J. Buschi*, University of Virginia
School of Medicine, Charlottesville, Vs.
U is extensively used to assess renal size, ob-
struction, vasculsture and fluid collections in
native snd transplanted kidneys. No previous stu-
dies have compared kidney length (L), width (W),
thickness (D) and V by U to actual measurements
where the influence of respiration, body movement,
blood flow or other dynamic forces would not be
present. We measured SD cadsveric kidneys in situ
by U and determined L, W, D, and V (prolate ellip-
soid formula). Kidneys were then dissected, mea-
sured, weighed and V determined by water displace-
ment. Weight correlated well with V. r = D.99A.
Other Correlations Ranges
Kidney Right Left Combined Maximum Minimum
L D.75A O.73A 2.4 cm — 4.3 cm
W O.64A D.61A O.63A 3.0 — 2.4
D D.87A O.86A D.87A 2.6 — 0.7
V o.91A O.99A D.93A 23.8 ml —99.4 ml
U predicted male better than female kidney size,
r = 0.96 and 0.81. The absolute error in predic-
tion of parsmeters was correlsted with increasing
size of the kidney. U prediction of renal V was
correlsted to actual V by the formula sctualV =
1.167 UV + 12.996 ml.
Thus, under "optimal" conditions, U very accu-
rately predicts kidney L, W, D, and V. However,
significant variations in these parameters, even
in the steady state, dictate a judicious utiliza-
tion of these parameters in the assessment of the
kidney in the living pstient.
A <.05
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JACUTE RENAL FAILURE, INTERSTITIAL NEPHRITIS, AND
NFPHROTIC SYNDROME ASSOCIATED WITH CAPTOPRIL.
David H. Cahan, Dept. of Med., Renal Division,
Faulkner Hosp. snd Angelo A. Ucci, Dept. of Path.,
Tufts—New Eng. Med. Ctr., Boston, MA
A recent csse report links acute renal failure
(ARF) with csptopril—induced scute eosinophilic in-
terstitial nephritis (IN) sod another report sug-
gests the same diagnosis without biopsy msterisl.
We present two cases of ARF and nephrotic syndrome
(NS) associated with captopril ingestion.
Each pstient,on captopril for six to nine months,
presented with sdvsnced szotemis, NS, normal sized
kidneys, and a urinalysis suggestive of both gb—
merular and interstitial disesse. Marked eosino—
philia, fever, or rash were absent. Other signif-
icant medications included furosemide of one month
duration in case #1 and eight year's duration in
case #2.
Renal biopsy demonstrated membranous glomerulo—
nephritis and acute, eoainophilic IN in case #1 and
nil disease with more chronic IN, but with an occa-
sional eosinophil and plasma cell, in case #2.
Captopril and diuretic were discontinued, predni—
sone (80 to 100 mg on alternate days for several
months) wss sdministered, and creatinines fell from
7.5 mg% to 3.3 mg% in the first patient, and from
8.3 mg% to 6.5 mg% in the second. Nephrotic range
proteinuria persisted in both,
The data suggest that idiopathic gbonernlar
disease and diuretic—induced acute IN may have de-
veloped simultaneously in these patients, or cap—
topril may have induced IN, associated with either
idiopathic or drug induced glomerulsr disease.
We conclude that pstients on csptopril, part-
icularly with co—administration of diuretic, be
cjnsely monitored for at least one year.
J.68
HYPONATREMIA: A PROSPECTIVE STUDY OF FREQUENCY,
CAUSE AND OUTCOME. H. M. Chung,* R. J. Anderson,
R. Kluge,* and R. M. Schrier, Univ. of Cob. Hlth.
Sci. Ctr., Denver, Colorado.
Although hyponatremia (HN) is considered to be
a common cause of morbidity, there is little pros-
pective information on frequency and consequences
of this disorder. Me therefore evaluated 196 con-
secutively encountered patients hospitalized at a
general medical-surgery facility with serum sodium
concentration <130 mEq/L. Daily incidence and
prevalence rates of HN over the 98 days of obser-
vation were 1.0 and 2.5%, respectively. HN was
usually hospital-acquired (70%), mild in degree
(mean 126 mtq/L, 12% of HN <120 aEq/L), of short
duration (2-4 days) mnd not associated with neuro-
logic abnormalities. HN most often occurred in
the setting of normovolemia (51%) in either the
post-operative period or in patients with intra-
cranial and intrsthnracic disease. Hypervolemic
(edematous) and hypovolemic-associated HN occurred
in 23 and 26% of HN patients respectively. The
case fatality rate for HN patients (11.20%) was
65-fold greater than in non-HN patients (0.17%).
Mortality rates were especially high in patients
with a serum sodium <120 mEq/L (25%) and in pa-
tients with hypervolemic HN (26%). However, most
(77%) HN deaths were due to progression of under-
lying disease several days after serum sodium
slowly returned to normal. In S HN patients (2.6%
of HN), severe HN developed abruptly and asy have
contributed to death. Me conclude that HN is fre-
quent and is a harbinger of poor prognosis, par-
ticularly in patients with edematous disorders and
severe hyponstremis. Although usually asymptomat-
ic, HN mmy directly contribute to mortality in 2-
3% of hyponstremic episodes.
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CONTROLLED TRIAL OF CHRONIC PLASMA EXCHANGE
THERAPY IN S.L.E. NEPHRITIS. William F. Clark,
Winston Williams,* Daniel C. Cattran,* John W.
Balfe,* William B. Chodirker,* John J. Koval,*
Robert H. Lindsay and Adam L. Linton. Dept. of
Medicine and Statistics, Univ. of Western
Ontario, London, Ontario, Canada; Univ. of West
Indies, Kingston, Jamaica; Univ. of Toronto,
Toronto, Ontario, Canada.
Thirty-nine patients with SLE and diffuse pro-
liferative glomerulonephritis were enrolled in a
controlled trial of chronic 4 L plasma exchange
therapy. Twenty patients received 4 L plasma
exchange + steroid, cytotoxic therapy and 19
patients received steroid cytotoxic therapy
alone. Of the 20 plasmapheresis (P) patients,
16 were replaced with 57. human serum albumin and
4 with plasma. The 20 P patients showed a
better preservation in renal function which did
not achieve statistical significance (p 0.07,
t-teat). However, an approximate 507. better
preservation in renal function was demonstrated
for the 16 patients who received albumin
exchange versus their conventionally treated
controls (p = 0.03). Immune complex titres as
measured by Clq binding were reduced in the P
versus C patients (p = 0.02), whereas anti-DNA
antibody titres and complement profiles were not
significantly different.
We conclude that chronic plasmapheresis with
57. human serum albumin appears to be beneficial
adjunctive therapy in patients with SLE and dif-
fuse proliferative glomerulonephritis.
PLASMA EXCHANGE THERAPY FOR EIGHT PATIENTS
WITH CHRONIC RENAL DISEASE AND PROTEINIJRIA;
PG_Cohen, K Pelley,* and L Bennett,* North-
side Hosnital, Atlanta, Georgia.
The quest for an optimum therapeutic
approach for patients with chronic renal
diseases has lead to varied regimens.
Accordingly, we studied the effect of mon-
thly plasma exchange (PE) on renal func-
tion and protein excretion in 8 patients
over a 3 month to 3 year period. Renal
biopsies in 7 of 8 patients showed the
following diagnoses: 2, focal scierosing
giomerulopathy; 5, membranous glomerulo-
pathy; 1, lupus nephritis. The 8th patient
had SLE and a solitary kidney.
The patients had been treated with
steroids and had experienced either severe
side effects, deterioration of renal
function and/or worsening of proteinuria
prior to entering the study.
The results are as follows:
Initial Current
BUN; mg/dl 35.59.l 33.0*10.4
Creat; mg/mi 3.1±1.5 2.9 1.5
24 Hr. TP; gm 4.7t3.l 1.5 0.4
Ci Creat; mi/mm 45t 15.4 58 t 27.5
The findings indicate little or no
deterioration of renal function during the
study period. The proteinuria generally
decreased to the subnephrotic range and
there were no untoward problems related to
PE during the study.
We conclude that chronic monthly PE
may provide alternative therapy for cer-
tain patients with chronic renal disease
and proteinuria.
.68
INDONETHACIN IMPROVES THE ALTERED VASCULAR RE-
SPONSE TO NOREPINEPHRINE (NE) IN UREMIC PATIENTS.J Collins, SG Massry and VM Campese. Dept. Med.,
Div. Nephrol., USC Sch. Med., Los Angeles, CA.
Patients dth uremia manifest reduced response
to infused NE. This abnormality is at least part-
ly responsible for the autonomic nervous system
dysfunctions in these patients. Since uremia is
associated with increased blood levels of parathy—
roid hormone (PTH) and since PTH blunts the pres—
sor effect of NE both in vivo and in vitro via
activation of prostaglandins, we have postulated
that the reduced pressor response to NE in uremic
patients may be due to excessive production of
prostaglandins stimulated by the state of second-
ary hyperparathyroidism. If this was the case,
administration of indomethacin should improve this
abnormality. Six uremic and 5 age and sex matched
normal subjects were studied. NE was infused at
rates of 20, 50 and 100 ng/kg/min for 10 minutes
at each rate, before and after ingestion of indo—
methacin, 50 mg three times daily for 5 days.
This treatment was followed by improved pressor
response to NE in 5 of the 6 ureinic patients. At
the infusion rate of 100 ng/kg/rnin, the rise in
mean arterial pressure after indomethacin in the 5
patients was 19.2±3.8 mmEg, a value significantly
(p<O.02) higher than the rise prior to treatment
(13.8±LO mmllg) and not different from the changes
observed in normal subjects both before (23±.2
mmHg) or after (21±2.2 nunllg) indomethacin. The
data are consistent with the hypothesis that the
decreased pressor response to NE in uremia is due
to increased production of prostaglandins, and may
provide a therapeutic tool for the treatment of
some of the manifestations of autonomic nervous
system dysfunction in uremia.
.27
J"PRIMARY" HEMATURIA A PROSPECTIVE EVALUATION.
J.B. Copley and J.A. Hasbargen. Fitzsimons and
fliInhower Army Medical Ctrs, Aurora, Colorado
and Fort Gordon, Georgia.
Sixty—five patients (pts) with hematuria (H)
were evaluated prospectively with serum IgA
levels (sIgA), skin biopsy (SBx) for IgA
iminunofluorescence, HLA typing (A,B,C and Or),
and renal biopsy(RBx). All pts had a non—
contributory history and physical examination,
normal serologies, normal clotting studies, a
normal excretory pyelogram, a normal cystoscopy,
normal renal function, and less than 1 gram of
proteinuria/24 hrs. RBx disclosed IgA nephro-
pathy (I) in 32 pts(49%), was normal (II) in 14
pts(22%), and non—specific but definite abnor-
malities of the kidney (III) in 19 pts(29%).
Comparison of the 3 groups follows:
H(G:m)l* Race2* Flank Pain3*sIgA4* SBxS* HLA6*
I 22:10 2:30 14/32 5/27 2/23 MS
II 9:5 3:11 7/14 2/11 0/5 MS
III 12:7 4:15 8/19 1/15 0/12 NS
* vs II, I vs III, II vs III p>.05 (NS).
1 G=Gross H:m=microscopic H.
2 Black:White.
3 Flank pain present/Total pts.
4 Pts with increased sIgA/Total pts.
5 Pts with positive SBx/Total SBx.
6 Comparison to reported population data p>.O5.
Age (mean for all groups 28.1 years) and sex
(male:female ratio for all groups 56:9) were MS
between groups. The predominance of young males
is likely related to our referral population.
None of the clinical parameters or ancillary
tests are able to distinguish between groups
clinically. Differentiation can be done only
with a renal biopsy.
/
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DECREASED PLASHA FIBRONECTIN (EN) LEVELS IN PA—
TIENTS WITH HEMOLYTIC—UREMIC SYNDROME (Hus). F.G.
Cosio, and J.t1. Berystein. Ohio State University,
tTtibus, OH. and Indiana Univ., Indianapolis, IN.
FN is a normal plasma glycoprotein which binds to
fibrinogen and, under some circumstances, enhances
platelet aggregation.To determine whether EN plays
a role in the pathogenesis of HIJS, plasma FN levels
were determined in 15 children with HUS and in 11
age matched controls (normal children; children
with/without renal disease). All HUS patients had
thrombocytopenia and normal prothrombin and partial
thromboplastin times. Eleven oflSHUS patients had
renal failure requiring peritoneal dialysis acute—
ly (10 patients) or chronically (1 patient).
EN levels were normal in all control patients
(245+45 ug/ml). However, 12 of 15 HUS patients had
significantly depressed FM levels during the acute
stages of their illnesses (outside 95% confidence
band). EN levels in these patients did not corre-
late with age, sex, serum creatinine, platelet
count, hemoglobin, urine output or the use of pen—
toneal dialysis. Serial FM levels were measured in
8 patients. In 7, EN levels increased during the
recovery phase of HUS, rising in concert with the
platelet count. All HUS patients tested (N9) had
normal FM levels during clinical remission.
Conclusion: FM levels are low during the acute
stages of HUS and return to normal during clinical
remission. The present data are most consistent
with the hypothesis that low FN levels are the re-
sult of EN deposition in sites of activation of
the coagulation system. The present data plus pre-
vious demonstration that FM plays an important role
in hemostasis, suggests that EN may be involved
in the pathogenesis of HUS.
I •53
HYPERcALcEMIc RESPONSE TO C&LCZTRIOL AND ALUMINUM—
RELATED BONE DISEASE. P.W. Crooks,* S.A. Ott, D.J.
Sherrard and J.W. Coburn. Depta Mcd, V.A. Med Ctr &
UCLA, Los Angeles, CA and VA Med Ctr and Univ Wash,
Seattle, WA.
During calcitriol (1,25D) therapy, hypercalcemia
(+SCa) is common in patients with aluminum—related
bone disease (Al—K). The value of this finding in
identifying Al—K is uncertain. We evaluated the
occurrence of +SCa during 1,250 Rx in 2 groups of
dialysis (HO) patients with pre—Rx bone biopsies:
A) 30 with symptomatic, severe bone disease: 8 Al—K
and 22 non—Al—K (osteitis fibrosa (OF), mixed or
"Mild" lesions) and B) 12 patients with no symptoms
and normal bone X—rays in a "prophylactic" trial
with 1,250; biopsies in B showed Al—K in 7 and non—
Al—R in 5 (OF or "Mild"). In A, + SCa (SCa> 11.8
mg/dl) occurred in 8/8 Al—K and 10/22 non—Al—K
(p<.Ol) with 1,250 doses of O.59+.l0 and 1.l5+.28
ug/day, respectively (p<.O5); the frequency of +SCa
was 4.4 and 0.7 episodes/Rx year (p<.Ol) and cor-
related with bone Al (r0.57, p<.Ol). In B, +SCa
occurred in 7/7 Al—K and in 4/5 non—Al—K (NS) with
1,250 doses of O.61+.l1 and 0.55+.12 ug/day, re-
spectively (NS); the frequency of +SCa was 1.3 and
1.5 episodes/Rx year (NS) and correlated poorly
with bone Al (r0.25). In A end B there was no
relation between the dose causing +SCa and bone Al.
Also, Rx time before +SCa was not related to pres-
ence of Al—K nor correlated with bone Al.
Thus, +SCa associated with doses of 1,25D< 0.5
ug/day in RD patients with Overt bone disease sug-
gests Al—K, but this is not specific. In asympto—
matic patients, tSCa does not imply the presence of
Al—K or bone Al. We conclude that +SCa during 1,250
Rx of dialysis patients is of limited value in the
recognition of Al—K bone disease.
JPLASMAPHERESIS IN ACUTE RENAL FAILURE ASSOCIATED
WITH MULTIPLE MYELOMA Jerry Dancik, M.D., Robert
Heyka, M.D.*, and Howard Shapiro, M.D., Department
of Medicine, William Beaumont Hospital, Royal Oak,
Michigan.
Irreversible renal failure associated *ith
Multiple Mymloma significantly reduces murvivai
(life expectancy 2—13 months in several studies).
We reviewed the courses of eight patients who
presented to William Beaumont Hospital with acute
rena]. insufficiency C 50% reduction in creatinine
clearance) secondary to this disorder. All were
treated with combined plasmapheresis and chemo-
therapy. Mean survival correlated with reversa—
bility (1.8 s:onths in 4 patients vs. 23 months in
4 patients). Allpatier.ts had stage II or III
disease (Dune and Salmon) and all excreted Bence-
Jones protein (1.2 to 10.3 gin, per 24 hrs.). The
myeloma type was variable as was the type of
Bence Jones protein excreted. Factors which
contributed to the development of acute renal
insufficiency included: bleeding, dehydration,
hypotension, and infection. The diagnosis of
myelona kidney was histoiggically confirmed in
5 of the 8 patients by renal biopsy or autopsy.
Early mortality was associated with sepsis,
continued renal failure, extensive skeletal in-
volvement, and withdrawal of treatment.
It is concluded that aggressive plasmapher-
esis and chemotherapy may correct renal insuffi-
ciency in nyeloma kidney and that their use is
associated with prolonged survival in ths
disorder.
.35JEFFECT OF HYPERKETONEHIA ON RENAL AMMONIA EXCRETION
6 Desir*and R DeFronzo, Yale Univ, New Haven, CT.
The effect of sodium beta-hydroxybutrate (Na
-OHB) on urinary ammonia excretion was studied in
7 chronically acidemic human subjects. Metabolic
acidosis was induced by ingestion of 0.1 g/kg of
ammonium chloride for 3 d. On day 4 Na -0HB (lmmol/
kg;pH=7.4) was infused over 20 mm, followed by a
continuous infusion (10 moles/kg.min for 160 mm).
Urinary ammonia excretion decreased by 35% (p<O.Ol)
while urine pH rose from 5.63 to 5.97 (p<0.O02).
Blood pH increased from 7.31 to 7.38 (p<0.OOl) and
bicarbonate from 19 to 25 meq/L (p<O.OO2). Subjects
were restudied with a Na -OHB infusion in which
the pH was adjusted to 4.4 with HC1. Blood pH and
bicarbonate did not change, while urine pH decreased
from 5.20 to 4.80 (p<O.OO1). Urinary ammonia excre-
tion fell by 34% (p<O.Ol) despite the decline in
urine pH and absence of change in blood pH and bi-
carbonate. Subjects were studied a third time with
a NaHCO infusion. Despite similar increases in
blood PA and bicarbonate as observed with Na B-OHB
(pH=7.4), ammonia excretion did not fall signifi-
cantly. To simulate the change in redox potential
and NAD/NADH ratio that occurred during the meta-
bolism of 5-OHB to acetoacetate, sodium lactate was
given to 4 subjects. Urine pH, blood pH and bicar-
bonate rose similarly to that observed with Na -
OHB (pH=7.4) and ammonia excretion declined by 35%
(p<O.Ol). Conclusion: The acute infusion of 8—OHB
in acidemic man inhibits the urinary excretion of
ammonia. This effect can not be explained by chan-
ges in acid—base status, urine pH, renal plasma
flow, or glomerular filtration rate. A change in
intracellular redox potential may, in part, account
for the decline in renal ammonia excretion.
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CHANGES IN PLASMA VOLUME AND RENIN ACTIVITY
DURING CORRECTION OF EDEMA IN THE NEPHROTIC
SYNDROME (NS). Evert 3. Dorhout Mees*, Anton B.
Geers, Hendrik A. Koomans and Jan C. Roos . Dept.
of Nephrology, University Hospital, Utrecht, The
Netherlands.
In 20 NS patients we studied changes in plasma
vi.me (PV) and excellular volume ([CV)
I—albumin and Br—distribution spaces
resp.) as well as plasma renin activity (PRA) and
plasma aldosteron (PA), colloid osmotic pressure
(COP) and blood pressure (BP). Patients were
treated with diuretics and PV and ECV were
measured before and during treatment, as well as
after becoming edema free (4 observations per
patient). In none of the patients PV decreased to
values below normal, even in those (n7) with a
persistent low COP (4.8—9 mm Hg) during this
procedure, but PV was on average higher during
massive edema ([CV 170—220%) than when patients
were edema free. BP was slightly elevated during
edema and decreased (but not below normal) during
treatment. PRA (n:67) and PA (n4O) rose
progressively concomitant with the decrease of
ECV. PRA was strongly correlated with [CV
(r=—.6O, p<O.OO2). As compared with 8 normal
subjects on a salt free (20 mmol NaCl/dag),
normal (200 mmol) and high salt diet (1200 mmol),
PRA was always higher for the degree of [CV
expansion. The same holds for PA. It is concluded
that maintenance of a normal PV in the NS is not
dependent on an expansion of [CV. PRA is
inappropriately high at all levels of [CV
expansion, which may explain the relatively
elevated BP in these patients.
DIPYRIDANOLE (DPY) REDUCES NEPHROTIC PROTEINURIA
IN MEMBRANOUS NEPHROPATHY (MN) AS WELL AS FOCAL
SCLEROSING GLOMERULONEPHRITIS (FSG). Arnold R.
Eiser, Martin S. Neff, Robert F. Slifkin, Frank
Adedeji*. City Hospital at Elmhurst and the Mt.
Sinai School of Medicine, Elmhurst, N.Y.
DPY has been reported to reduce proteinuria
and preserve GFR in FSG (mt. J. Ped. Neph. 1:
18—21, 1980). We observed the effects of DPY in
a Pt. with FSG and 3 pts. with MN all of whom had
the nephrotic syndrome. The latter 3 had shown
no response to steroid therapy which was stopped
13, 4 and 3 mos. prior to the use of DPY. The pt.
received furosemide in a dose that was constant
during control and treatment periods. The treat-
ment period ranged from 2 to 10 inos. with a mean
of 4.5 mos. The Pt. with FSG was observed twice
with a mo. off DPY. The dosage of DPY was 50 mg.
TID. The results are as follows:
Pre During
DPY DPY p**24 hr protein
excretion (gm) 9.8 4.5 —5.3±2.7 (.02
serum albumin
(gm/dl) 2.2 2.7 +0.5±0.2 <.02
serum creatinine
(mg/dl) 1.0 1.08 +0.1±0.1 NS
**two_tailed t test n = 5
There was a significant reduction in protein—
uris and a significant elevation of the serum
albumin while the serum creatinine did not change
significantly. In none of the cases did a com-
plete remission occur.
In these preliminary observations DPY reduces
proteinuria in the nephrotic syndrome of MN as
well as FSG.
RENAL SIZE DETERMINATION IN EVALUATION OF DIABETIC
NEPHROPATHY. E.N. Ellis,* M.W. Steffes,* F.C.
Goetz,* D.E.R. Sutherland,* S.M. Mauer. Univ. of
Minnesota, Minneapolis, Minnesota.
Early in the course of insulin dependent dia-
betes mellitus (10DM) there is a relationship
between increased glomerular filtration rate and
increased kidney size. It is unknown if these
early abnormalities have any value in predicting
severity of diabetic glomerular lesions and risk
for development of clinical nephropathy. There-
fore, we studied 35 10DM subjects age 29.7+ 9.5
(X+SD) yrs and duration of 10DM 18.2+6.8 yrs; each
ha 24 hr urine collections for creatinine clear-
ance (CCr) and urinary albumin excretion (UAE),
intravenous peylography for kidney length (L) and
width (W), and renal biopsy for light (LM) and
electron microscopy (EM). 90 normal living rela-
ted kidney donors also had roentgenographic mea-
surement of kidney L and W and renal biopsy ob-
tained at the time of transplantation. Renal area
index (RAI) was defined as L x W of the right kid-
ney pJ,us L x W of the left kidney corrected to
l.73m' body surface area. The RAI of 2O6+32cm2/
l.73m2 in th 10DM ubjects was greater than that
of 180+ 25cm'/l.73m in the normal subjects (p<
0.001). In the 10DM subjects, RAI correlated with
CCr (r=+O.43, p<O.05) particularly when only those
subjects with duration of diabetes less than 15
yrs were considered (r=+O.72, p<O.OO1). RAI did
not correlate with UAE, the LM index of mesangial
thickening, or the EM measurements of percent
total mesangium and glomerular basement membrane
thickness irrespective of duration of 10DM. Thus,
renal size does not predict the rate of develop-
ment of diabetic renal lesions and therefore is
not helpful in determining nephropathy risk.
EROHEIM-CHESTER DISEASE: A DISSEMINATED
I4ISTIOCYTCSIS WITH FREQUENT RENAL INVOLVEMENT.
Mic'acl Ermett, Andrew Z. Fenves, Guerdon
., Ersrall 1. Williams and Vardarman M.
tLckdIvW. baylor University Medical Center,
las, TLxds, Bowman Gray School of Medicine,
Winstcr—ie!, \orth Carolina.
trahcini-Chester disease (ECD) is a form ofdissenii nistiocytosis characterized by skele-
tal invuviiierit leading to sclerosis of tubular
bones ana a typical roentgenographic appearance.
Visceral infiltration may involve the heart,
lungs, liver, adrenals, and skin. However, the
most common site of extrskeletal involvement is
the retroperitoneum, ieaoing to perirenal and
periureteral infiltration and obstructive uro—
pathy. Occasional patfents also manifest nephrotic
range proteinuria suggesting the presence of a
glomerulopathy. We describe two patients with ECD
who developed progressive renal failure and
required dialysis. Both patients had typical
roentgenographic and histologic skeletal involvement
and retroperitoneal xanthogranulomatous infiltra-
tion. In each case the diagnosis was suggested by
the radiologist based on the typical skeletal
involvement. One patient was excreting 3.5 gm of
albumin per day. Renal histology in both cases
showed interstitial nephritis and focal glomeru—
losclerosis. Five of thirteen previously
reported cases of disseminated ECD also had retro—
peritoneal infiltration with obstructive uropathy.
The prognosis and response to therapy of patients
with ECD is very poor.
/
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/CEPHALOSPORIN INDUCED NEUROTOXICITY(NT) IN PATIENTS
if WITH RENAL FAILURE (RE). R.G.Endreny, J.A.Chazan,
B.P.King, S.B.Zipin, Rhode Island Hospital and
Brown University, Providence, Rhode Island.
Neurotoxicity associated with Penicillin therapy
is well described. NT in association with Cephalo—
sporins has been rarely reported. We have observed
10 patients with RE who had documented NT while
receiving Cephalosporins.
Ten patients with RF experienced 11 documented
episodes of NT in association with cefazolin in 9
episodes, cefamandol in 1, and cephalothin in 1.
There were 7 females and 3 males (age range 23—79
years, mean 60 years); seven patients were on hemo-
dialysis, and 3 patients had RE not requiring
dialysis (creatinine range 4.7—6.8mg%. None had
active CNS disease and 3 had strokes in the distant
past. Antibiotics (AZ) were given to treat infec-
tion (non—CNS) in 8 patients, and for prophylaxis
in 2 patients, and were administered in standard
doaes. Neurotoxicity, manifested by grand mal sei-
zures in 10 episodes (status epilepticus in 3),
and myoclonus in 1, occurred within a mean of 6
days (range 3—12 days) after starting AR. Nyoclonus
preceeded seizures in one half the patients.Serum
AZ levels obtained in 8 episodes were 3—12 times
above expected therapeutic range, and in 3 of
these, concomitant spinal fluid AZ levels were 5—40
times expected. AZ were atopped in all patients,
and NT abated within a mean of 3 days (range 1—6
days), and NT did not recur even after 5 of 8
patients had their anticonvulsants stopped.
It is concluded that standard doses of Cephalo—
sporins can induce NT in patients with HF. Cepha—
losporins, when used in patients with RF, must be
used in reduced doses, and should be considered
as a cause of seizures in patients with RF.
SODIUM BEMZOATE (BZ) ARRESTS PROGRESSION
OF RENAL FAILURE IN INFANTILE PRIMARY
OXALURIA (OXU).Barbara Fivush5, Robert
McLean5 and Saul Brusilow:' (intr. by
W.Oordon Walker). Children's Hosp.,Wash.,
D.C. snd Johns Hopkins Univ., Dept. of
Ped., Baltimore, MD.Infantile OXU is characterized by oxa—
late (OX) nephrocalinosis and rapid pro-
gression to end stage renal disease. BZ
(which may reduce OX production by di-
verting its precursors, glycine and gly—
oxylate, to hippurate synthesis) has been
considered to be unsuccessful because
clinical trials revealed no permanent
decrease in OX excretion (BMJ :175,'58,
AJM Z2:820, '60). However, we hypothesize
that because of the accumulated body OX,
high excretion rates may persist even if
OX production decreases. The value of BZ
may better be judged by longterm outcome.
An 8 week old female infant with OXU
presented with severe OX nephrocalcino—
sis, and a serum creatinine (Cr) of 2.5
mg/dl, At 3 m of age her Cr rose to 4.8
and BZ (300 mg/kg/d) was started and
continued to the present (20 m) at which
time her Cr is 4.3. Mo OX bone deposition
occurred after 8 m of age. Plasma hippu—
rate levels of 4—14 mM produced no
adverse affects. Mean plasma BZ level was
<0.1 mM. We suggest that BZ reduces OX
production, tissue deposition and de-
struction. Thus BZ may be useful in OXU
including such patients who receive a
renal transplant.
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ESOPHAGEAL DYSMOTILITY IN HEMODIALYSIS PATIENTS.
G.C. Francos,* A. Besarab, R.E. Joseph.* Thomas
Jefferson University Hospital, Philadelphia, PA.
In the past year, we have found disorders of
esophageal motility ranging from diffuse esopha-
geal spasm (DES) to achalasia in 4 of our 56
chronic hemodialysis patients. A fifth patient
with DES was referred from another center. Renal
failure was a result of hypertensive nephroscler-
osis in 3 patients, polycystic kidney disease,
and idiopathic GM in the remaining 2 patients.
None of the patients were diabetic, none had
intestinal pseudo—obstruction, and aluminum
toxicity has not been a problem in our unit. One
patient suffered from central sleep apnea. Their
mean duration on dialysis was 3.6 years (range 1
to 10 years). In each case, workup was initiated
because of symptoms volunteered by the patient.
All five patients received a barium esophagram.
When indicated, upper endoscopy (3 patients) and
esophageal manometrics (4 patients) were performed
Manometric studies were all abnormal, revealing
high lower esophageal sphincter (LES) pressures
in each patient (mean LES pressure = 40, range
29 to > 50 mmHg), incomplete or no LES relaxation
in 3 patients, and a grossly abnormal peristaltic
pattern in all 4 patients. These studies con-
finned a diagnosis of DES in 3 patients and
achalasia in 2 patients. DES and achalasia most
likely represent different stages of the same
disease, with axonal degeneration of the vagus
nerve the underlying pathogenetic factor. As
uremic neuropathy also likely represents axonal
degeneration, we propose that chronic uremia in
our patients caused their disordered esophageal
motility.
t '68
UTILITY OF Tc—99m DIPHOSPHONATE BONE SCANNING IN
ACUTE RMABDONYOLYSIS. P.A. Frymoyer,*
R. Gismmarco, E.T. Schroeder, Department of
Nedicine, Upstate Medical Center, Syracuse, NY.
The radionucleotide agent, Tc—99m Diphosphonate
(Tc—99DPH), preferentially deposits in bone when
given intravenously and thus is commonly used for
bone scans. This agent, however, also binds to
injured muscle, and can serve as a uaeful adjunct
to the history, physical exam and laboratory
tests in determining the cause and distribution
of muscle injury in patients with acute rhabdomy—
olysis. We used Tc—99mDPH to scan seven patients
with acute rhabdomyolysis and renal failure. Two
patients had diffuse uptake in almost all
muscles, suggesting a metabolic muscle disease.
One of these patients has carnitine palmityl
transferase deficiency. The other has an as yet
undefined metabolic muscle disorder, In the
remaining patients, the bone scan helped make the
following diagnoses which were not apparent by
other clinical and laboratory data:
1) obstruction at the aortic—iliac bifurcation
with necrosis of the gluteus maximus muscles;
2) necrosis of thigh muscles secondary to a
prolonged period in lithotomy position during
surgery; 3) an unusual distribution of muscle
necrosis following crush injury; 4) localized
muscle injury after heat stroke; 5) lower
extremity ischemia due to atherosclerosis.
In conclusion, bone scanning in acute
rhabdomyolysis can help determine the etiology,
distribution or extent of the muscle injury.
/ '50
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RE2L DISEASE IN PATIINTS WITh AIDS. H.H.
Gardenssartz, C.W. Lerner', G.R. Seligson, P.M.
Zabetakis, M.L. Tapper*, M.F. Michelis, M.S.
Bruw*. Let-ox Hill Hospital, New York, N.Y.
Tb determine the nature and frequency of renaldisorders in AIDS the records of 32 consecutive
inpatients with AIDS over a 22 month period were
reviewth. Thirteen patients (pts) had proteinuria
and/or renal failure (RF) and ccnprisai Group I.
The retaining 19 pts formal Group II • In Group I,12 pts had proteinuria, excealing 2 gm daily in 7
Renal tissue was available in 10 pts. Glanerular
histologic lesions inclodal focal sclerosis, dif-
fuse proliferative glctnerulonephritis (Gfl, and
nesbraxoproliferative GJ. Other lesions includeti
acute tubular necrosis, dystrophic calcification,
tubular atrophy and interstitial, fibrosis, and 1
case each of intrarenal fungal infection and
hypernephrcnia. Nine Group I pts developed RF, and4 requireS dialysis. Ivbrtality during the studyperiod was higher in Group I than Group II (11 of13 vs 5 of 19, p < 0.01). Their incidence of all
orçortunistic infections, Kagosi's sarccna, shock,
and toxic exposures were cczsparal, and the fo11-ing differences were significant by X square
analysis:
Group I ______
9/13
3/13
7/13
7/13
6/13
0/13
3/13Pts with AIDS datonstrate renal abronsalities
fran immune, herodynamic, infectious, and
neoplastic derangetants.
Cardidiasis
Fungi, other
Mycobacteria
Aminoglycosides
Amptotericin B
Pentamidine
Shock
Group II
5/19
0/19
2/19
2/19
0/19
7/19
0/19
0.05
0.05
0.01
0.05
0.01
0.05
0.05
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POSTURAL CHANCES IN THE NEPHROTIC SYNDROME (NS)
Anton B. Geers, Evert .1. Dorhout Mees*, Hendrik
A. Koomans, and Peter Boer. University Hospital,
Dept. of Nephrology, Utrecht, The Netherlands.
In 12 young NS patients and 12 noraal controls
(C), the influence of postural changes on plasma
volume (PU), plasma renin activity (PRA), plasma
noradrenaline (NA), plassa colloid osmotic
pressure (COP), blood pressure (BP) and heart
rate (HR) was studied. After 2 hours of recum-
bency, the subjects stood for 90 sin, and then
reclined again for 90 sin. Base line values for
PU were the same (±60 ml/kg lean body mass) for
both groups as was plasma NA (1.99±0.29 nmol/L
for the NS, vs. 1.66±0.39 for normals, n.s.). At
25 sin upright position PU was maximally
decreased with —16.8±0.8% SEM in the NS vs.
—11.7±1.2% in normals (prO.02). Plasma NA in-
creased with 136±21% in the NS and 129±30% in
normals (n.s.). PRA response on standing was less
in the NS (139±40% at 90 sin vs. 444±84% in
normals, prO.OO5). Recumbent BP was higher in the
NS. Upon standing the response of BP and of HR
(increment of 20±4 beats/sin in both groups) were
hot different in the NS, be it that the rise of
disstolic BP on standing was significantly larger
in the NS (9±2 mm Hg). COP rose with 2.5±0.3 mm
Hg from 10.9±0.7 mm Hg in the NS and with 3.8±0.4
from 22.1±0.4 mm Hg in C. On subsequent
recumbency all variables returned to prestudy
values. It is concluded that in the NS, PU
decreases more on standing as compared to
normals, but that NA incresse is normsl snd PRA
response is less. Thus no signs of "functionsl"
hypovolemis were present.
RENAL FINDINGS IN OBESE HUMANS. Robert
Goldszer*, Jean Irvine*, J.M. Lazarus, -
Michael Gottlieb, and Harold Solomon,
Brigham and Women's Hospital, Boston,
Mass.
Reports of renal abnormalities in
obese patients, primarily proteinuria,
have appeared over the past sixty years
(Preble, Boston Med Surg Jl 118:617,
1923, Weisinger, Ann Intl Med 81:440,
1974) . In the Institute for Health
Maintenance of Boston we have had the
opportunity to evaluate renal function
in 257 obese patients. Each patient
had a history, physical examination,
urinalysis, and serum creatinine(SC) at
enrollment in the weight loss program.
Results are shown below.
_______ Dipstick
n i'eight Uprot. Uheme SC
(lbs) )2+ )2+ 1.5mg%
male 86 283 1 0 1
female 171 23S 3 6 1
excluding diabetics
and hypertensives 0 6 1
The prevalence of diabetes 05%) and
hypertension(23%) in our population
is similar to the general population.
Patients with urinary tract infection
were excluded.
Our data suggests a low risk of
renal disease in an obese population.
IS "CLEAN CAICN" URINE COLLECTION NECESSARY? A
COMPARISON OF A SIMPLIFIED METHOD OF COLLECTION
AND TRADIIIONAL CLEAN CATCH METHODS. Bernard
Gauthier, Anne Dubin,* Howard Berkenfeld,* and
Henry Isenberg.* Long Island Jewish—Hillside
Medical Center, Dept. of Pediatrics and
Laboratories, New Hyde Park, New York.
Iwo methods of urine collection were studied in
hospitalized children who were toilet trained, not
bedridden and had no urological problems. Iwo
urine samples were taken from each patient on con-
secutive days. On day 1, the patient was asked to
void into a disposable paper cup. No other in-
structions were given. On day 2, traditional
clean catch methods were followed using the Bard
Clean Catch Rigid Funnel Urine Collector with
Castile Soap Towelettes. Ihe samples were immedi-
ately refrigerated and cultured within 2 hours.
All samples were handled identically using the
following procedures: urinalysis (Ames Labstix),
office culture (Ames Nicrostix), microscopic exa-
mination of the sediment, Gram stain, and urine
culture and colony count using a klood sgsr, se-
lective enterococcus agar, staphylococcus 110
agar, and eosin methylene blue agar plates.
One hundred nine children (45 hoye,65 girls)with
a mean age of 13.41 4.66 years were studied.
Ihere was no statistically significant difference
in the colony counts of the urine obtained by
either method. The study further showed no dif-
ference in Gram stains of the urine or in the
microscopic examination of the sediments.
We conclude that in children, urine can be col-
lected for culture without any precautions. Our
study suggests that there is no advantage in using
traditional clean catch methods. This appears to
be true in both boys and girls of all ages.
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/CRESCENTIC NEPHRITIS WITH WftREATED ACTIVE TUBER-
CULOSIS. Morris T.Grabie, Richard J.Rice*, Earl M.
Cordon, Donald A. Adams, Robert M.Cipstein. Santa
Monica Hospital Medical Center, Santa Monica, CA
An insulin dependent diabetic was evaluated for
a creat. of 6.5. She had experienced a 10kg. wt.
loss, 2 inos. nocturia and hematuria 1 mo. earlier.
A thin-walled cavity was demonstrated on chest x-
ray and pulmonary tomography, and Afl smears were
positive. Prior to initiation of antituberculous
(ATB) therapy, cystoscopy was normal. Renal biopsydemonstrated 15/25 glomeruli with circumferential
cellular crescents and the presence of fibrin in
the urinary spaces associated with the crescents.
Capillary walls demonstrated large gaps and dis-
continuities in the basement membranes of the gb-
meruli involved with crescents. An interbobular
artery showed complete necrosis of the wall asso-
ciated with mild inflaninatory reaction with poly-
inorphonuclear leukocytes, lymphocytes and mono-
cytes in vast numbers. Neither granulomas nor acid
fast organisms were seen. IT staining demonstrated
IgG and C3 present in diffuse generalized granular
deposits involving the gloinerular capillary wall
as well as mesangial areas. Fibrinogen was noted
with a crescent in 2/5 gloiceruli. EM revealed ef-
faced epithelial foot processes without electron
dense capillary wall deposits. ATE therapy with
1MB and rifampin followed inmiediately upon perfor-
mance of renal biopsy. Iimnunosuppressive therapy
with prednisone, cyclophosphsmide and plasmapher-
esis resulted in no improvement in azoteinia and
hemodialysis was initiated. Although previous re-
ports suggest crescentic nephritis (CM) does not
appear until after initiation of ATE therapy, this
case demonstrates that CM may appear prior to such
treatment.
IN7PPK)PRIl½TE ANTIDItJPFTIC HO%E (sThDH) ,EXCESIVE
flUPST AND HYPC1THALMIC CPLCIFICATICI'TS. Peter Gross
Saleh AbdelhamidDieter WaibWolf gang RascherMe5.
u.Pädiatr.Universithtsklinik,HeideTher,und DDD,
Wiesbaden (introduced by Rbert J.Anderson)
In SIADH fluid restriction is thought to be es-
sential in the prevention of life threatening hypo-
natrnia .We therefore studied the unusual associa-
tion of incessant thirst with chronic hyponatrenia
(123+1.2 rrM/l)in a fully functional,40—year old pa—
tient.We detected no liver,cardiac,renal,thyroid or
adrenal abnonnality nor any history of volume de-
pletion or drugs to account for his hycosmolality
(Posm=2462.2 iwsm/kg H20) and thirst;however he did
have inappropriate ADH for his hypoosialality (AT)H=
9.0÷0.6 g/ml by RIA) ,hypothalamic calcifications
of long standing and a daily fluid intake of 12+
0.9 1.
To further clarify this unexpected association
of high ADH levels ,pDlydipsia and relatively mxfe-
rate hypooslmDlality,we studied the patient's renal
water handling.After an oral water load (20 mi/kg)
he excreted 96% in 150 mm, reaching a minimal uri-
nary osmolality of 81 mosm/kg H20,while P re-
mained elevated at 4.6 g/mi.During a 14-hr thirst
test(> 3% loss of body weight) ,urinary osmolality
failed to increase above 345 mosm/kg 1120 and urina-
ry flow rate was maintained at 130 ml/fir.Urinary
prostaglandin excretion however was low (PGE2=0.17
sig/day;1F2 =0.66 g.ig/day;both by (X/MS).
Thus SIADH in the presence of hypothalamic cal-
cifications may also be associated with disordered
thirst.In this setting of elevated plasma ADH and
excessive fluid intake renal defense mechanisms
may limit the degree of fluid retention and prevent
life threatening hyponatrania.
.35
PREGNANCY IN WOMEN WITH MODERATE RENAL INSUFFI-
CIENCY (MRI). S.D. Grossman,* N.E. Madias, and
S.H. Hou.* Tufts—N. Engi. Med. Ctr. and New
Jersey Med. School, Boston, MA and Newark, N.J.
Pregnancy in women with MRI is unusual, and
its effect on the course of renal disease is
unknown. Fetal survival in women with serum
creatinine (Cr) of > 1.5 mg/dl has been estimated
to be about 50%. We gathered data on 24 pregnan-
cies in 22 women with MRI and Cr of > 1.4 ing/di
prior to or at the onset of pregnancy. Eight of
the women were followed at our institutions; data
on the remaining 14 were gathered by question-
naire. Eleven women had primary glotnerular
diseases, 5 (7 pregnancies) had interstitial
diseases and 6 had other renal diseases. In 5
women with a basal Cr of 1.7—2.5 mg/dl, pregnancy
was accompanied by a decline in renal function
(ACr from 1.7 nig/di to requiring dialysis) that
was felt to be greater than expected from the
natural history of the disease. The decline in
renal function was not reversed by delivery. In
14 women (16 pregnancies) either renal function
was stable or there was a decline in renal func-
tion which was consistent with the natural his-
tory of the disease. In 3, follow—up was inade-
quate. In 14 pregnancies (65%), development or
worsening of hypertension occurred. In 7, the
diastolic BP rose to > 110 mm Hg and delivery was
required for hypertension. Twenty—two of 24
pregnancies (92%) ended in live births and 20
babies survived (83%). Fourteen of 22 births
were premature.
In 1/4 of women with MRI, pregnancy is
accompanied by an unpredictable decline In renal
function not reversed by delivery. The fetal
survival Is much better than previously reported.
NATURAL HISTORY OF NEPEROPA THY IN TYPE I DIABETES
- ROLES OF METABOLIC CONTROL AND HYPERTENSION
Hasslacher Ch.,Stech W., Wahl P..Ritz E., Dept.Int.
Med., Univ.of Heidelberg, FRG (intr.by E.Friedman)
To evaluate the respective roles of metabolic con
trol and arterial blood pressure (BP) in different
stages of diabetic (D) nephropathy,we analyzed re-
trospectively the clinical course in 52 consecuti-
ve closely followed type I D (24 men,28 women).Pat.
were admitted to the out-pat.dept. prior to develop
ment of persistent proteinuria (PP) and followed
continuously at 12 w intervals.Postprandial glucose
(gluc),urinary albumin (Albustix),serum creatinine
(S-Cr) and resting arterial BP were determined with
standard methods. A significant correlation was
found between median gluc and median duration of
diabetes till onset of PP (<200 mg/dl 22 y: 2oo—
25o mg/dl 19 y; 25o mg/dl 14 y); in contrast, on-
set of PP occured after similar duration of D in
normotensive (<l6o/95 mmHg prior to PP) and hy-
pertensive diabetics. However, the time interval
between onset of PP and S-Cry was significantly
shorter for diabetics whose BP was elevated at on-
set of PP; 10 y after onset of PP 83% of diabetics
with persistently high, but 18% with normal BP had
elevated S-Cr. A graded risk is suggested since
1/S-Cr decreased in persistent hypertension.> in-
termittent h> normotension. No effect of gluc on
the interval PP to S-Cr? could be shown.It is con-
cluded that metabolic control, but not BP, primari-
ly determines the early course of diabetic nephro—
pathy; conversely, BP but not metabolic control,de—
termines progression in more advanced diabetic ne—
phropathy.
1
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THE NEPHriC SYNDiE(Ns)m SIClE CELL ANEMIA(ss)Suresh C. Hathiwala, ' Asad A. Bakir, George Dunea,
and Koduri R.P. Rao. * Cook County Hospital, and
the Univ. of Health Science, Chicago Med. School,
Chicago, Illinois.
Renal functional abnonnalities are often repor-
ted in SS, but heavy or nephrotic proteinuria is
rarely described. The table below shows our expe-
rience with the latter condition in 12 patients.
Age Urine Protein Creat. C3 C4I Followup HD
gm/24 hrs mg% mg% n% no. no.
41 20.0 1.6 108 SOt 6
29 1.2 1.2 36 9 241-
47 2.0 1.0 91 52 24
34 20.0 1.3 108 241-
33 6.4 1.5 63 17 120
24 10.0 1.0 63 31 141-
35 4.5 1.0 79 28
19 34.9 0.5 114 121-
25 20.0 4.6 74 34 201- 12
19 20.0 2.3 135 281- 4
28 14.0 0.7 107 44
23 4.3 —— 4.5
——
721- 6
nan 30 13.1 1.8 89 29 38 7
I:nonnal=85—125, I:norma1=l9—44, ?:died,
HID: hancdialysis.
The first four patients were fena1e. The first
9 had manbranoproliferative (MPGN), the 10th cres—
centic glonErulonephritis, and the 11th focal gb-
nerulosclerosis. Only 1 in 10 had hepatitis-B.
Type IV RIA was seen in 8(67%).
Conclusions: NS occurs in the older patient
with SS. MPGN is seen in 75% of cases. To-thirds
of patients die in an average of 3 years after the
onset of NS, and longevity is not unproved by
dialysis. Type IV RTA is conlion in these patients.
/.27
THE EFFECT OF AMINO ACID (AA) INFUSIONS ON THE
GLOMERULAR FILTRATION RATE (GFR). A Heller,
C. Flombaum, M. Shils, I. Ginsburg, N. Alcock,
Mjsaacs, M. Shike. Memorial Sloan-Kettering Cancer
Center, New York, N.Y.
It has been suggested that high protein intake
induces intrarenal hypertension, increases GFR, and
subsequentglomerulosclerosis. We used a group of pts.
with extremely short intestines fed chronically by
parenteral nutrition (TPN) to determine whether AA
infusions affect the GFR. Ten patients treated with
home TPN for a mean duration of 53.2 10 mnths were
studied. All were in stable clinical state, and had stable
renal function. They were studied in a clinical research
center for a period of 5 days. On the first day, over 12
hours, patients received their regular TPN infusion of
amino acids, hypertonic glucose, electrolytes, lipid,
trace elements and vitamins. Following a 12 hour
period of no infusion, pts. received over the 6
subsequent 12 hour periods, a regimen of saline infusion
alternating with infusionof saline and amino acids. The
volume of solutions, the rate of infusion and the sodium
content were identical. The dose of AA was that
normally given in TPN, approximately 1gm/kgbody
weight. GER was determined for each 12 hour period.
The following mean 1alues for GFR were obtained:(GFR cc/min/1.73M BSA)
12H TPN 1st 12H 1st 12H Last 12H Last 12H
AA Saline Saline AA
74.6*12.1 69.3±8.9 69.5±10.6 72.5±9.6 75.8±10.0
Thus, contrary to previous report, we conclude that
AA infusion amounting to 1 gm/kg had no significant
effect on the GFR, as expressed by creatinine
clearance. Pts. with mild renal dysfunction showed the
same pattern as those with normal renal function.
DEVELOPMENT OF IgA NEPHROPATHY (IgAN) IN 4 CHIL-
DREN WITH LONG—STANDING STEROID—RESPONSIVE NE—
PHROTIC SYNDROME (SRINS). R. Hogg and F. Silva
for the Southwest Pediatric Nephrology Study
Group, Depts. of Pediatrics and Pathology, Univer-
sity of Texas Health Science Center at Dallas, TX
IgAN and SRINS are thought to be unrelated
renal disorders. In a multicenter study of 83
pediatric patients (pts), we have diagnosed IgAN
in 4 pts (mean age 5 yrs; 3 girls, 1 boy) with
previous long—standing SRINS. The onset of INS
was associated with hematuria in 1 but unremark-
able in the other 3 pts. Initial renal biopsies
(bxs) performed in 3 pts showed minimal change NS
in 2 and diffuse mesangial hypercellularity in 1
pt. Immunofluorescence performed on 1 bx was neg-
ative and showed only 1gM in a 2nd pt 3 yrs later.
All pts responded to standard courses of predni—
sone but had frequent relapses. One pt received
cyclophosphamide. IgAN was subsequently demon-
strated 2—12 yrs (mean 8 yrs) later in bxs per-
formed as a result of the sudden development of
gross hematuria in 3 and prolonged intermittent
proteinuria in 1 pt. These bxs showed normal ap-
pearing glomeruli in 3 and focal proliferative
changes in 1 pt; IF showed mesangial IgA in each
case. At subsequent evaluations 6—90 months
later, all pts had normal GFR and BP and no evi-
dence of INS. The development of typical clinical
features of IgAN in 3 pts after many years of
classic SRINS, and the absence of IgA in initial
bxs of 2 pts suggest that the 2 lesions developed
sequentially, although in 2 pts absence of
mesangial IgA from onset has not been proven. We
propose that the association of these 2 relatively
rare nephropathies in 4 children may indicate com-
mon predisposing factors to the 2 disorders.
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BEDSIDE EFFECTIVE RENAL PL.ASMA FLOW (ERPF):
PREDICTIVE VALLE IN SEVERE ACUTE RENAL
FALLRE (ARF). M. D. Holland, 3. H. Galla, E. V.
Dubovsky and R. C. Luke. Nephrology Research and
Training Center and Nuclear Medicine, University of
Alabama in Birmingham, Birmingham, Alabama 35294.
Single injection and blood sample ERPF (131I_
hippurate) can be performed accurately and without
urine collection at the bedside(Eur 3 NucI Med 7:51,
1982; normal 576 t 70 mI/mm). To determine if ERPF
early in the course of severe ARE predicted recovery of
renal functiorERPF was performed over 18 months in
32 such hemodynamically stable patients without
evidence of chronic renal failure. Eight patients died
within 3 months of onset of ARF while on dialysis, and
did not have an autopsy and were not included. Six
patients (group A) either remained on dialysis after at
least 6 months followup or had irreversible renal
disease at autopsy. In group B (19 patients), 13 of whom
were dialyzed, serum creatinine returned to less than
2.0 (n=16) or was decreasing off dialysis. Peak serum
creatinine (A 13.6 1.8, B 11.0 t 1.4 mg/dl) did not
differ between groups. Oliguria was present in 75% A
patients and in 25% B patients. Initial ERPFs were
different (group A 90 11; group B 204 i 20 mI/mm,
mean t SEM p < 0.001). Initial ERPF was greater than
125 mI/mm in 15 group B patients but in no group A
patients (7c.2 = 11.84; p< 0.01). In the 3 patients in group
B with ERPF < 125 mI/mm and having serial studies all
became> 125 mI/mm (172-196 mI/mm). In group A 5/6
had glomerular or vascular disease and in group B 14/19
had acute tubular necrosis or acute interstitial
neç,ritis. We conclude that an initial ERPF > 125
mi/mm suggests possible recovery of renal function
from ARE and a value persistently less suggests that
renal function will not recover; ERPF is higher in ATN
than in oliguric glomerular disease.
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RENAL HEMODYNAMIC RESPONSE TO A MEAT MEAL IN
HUMANS. Thomas H. Hostetter, University of
Minnesota, Dept. of Med., Minneapolis, MN
Glomerular filtration (GFR) increases after a
meat meal in several non—human species. The data
in humans are conflicting. To examine this
question 10 normal volunteers were studied. Renal
blood flow (RBF) by PAM clearance and GFR by
inulin clearance were measured. On the control
day (CONT), the subjects ingested an oral load of
salt and water equal to that contained in the lean
beef steak (4 GRAMS/KG BODY WT.) which was eaten
on the experiment day (EXP). The average GFR
increased for the entire 3 hours after the meat
meal (p <.05). Results from the peak hour are
tabulated (mean SEM, tp<.02).
GFR BF RVR V
——mL/min/1.73M —— mmllg/L/min/1.73M2 mL/min
CONT 95 892 115 5.6
137 14 .9
EXP 146t 1163 86 4.3
19 129 9 .5
Urine flow rate (V), mean arterial pressure,
plasma protein concentration, and hematocrit did
not change. In association with the increased
GFR, RBF tended to increase (p=.07) and renal
vascular resistance (RVR) tended to fall (p=.O6),
changes which were independent of the salt and
water content of the meal. Thus, humans like
other mammals show prompt and substantial
increases in GFR and renal perfusion with an oral
protein load. These results suggest that protein
loads in humans are associated with the same
potentially deleterious renal hemodynamic changes
which occur in other species.
THE REPRODUCIBILITY AND THERAPEUTIC SIGNIFICANCE
OF A CLINICAL DIAGNOSIS IN SEGMENTAL NECROTIZING
GLOMERULONEPHRITIS. TA Hutchinson, PS Parfrey, S
Jothy, JF Seely, McGill Univ, Montreal, Canada.
The diagnostic categorization of patients with
segmental necrotizing glomerulonephritis (SNGN) on
renal biopsy frequently requires further invasive
procedures. To determine the importance of this
diagnostic classification we asked 16 physicians
to assign a diagnosis and choose therapy for 20
cases (320 evaluations) with SNGN (excluding SLE)
seen at one institution from 1969—82.
Physicians agreed on the presenting diagnosis
in 240:320 (75%) of evaluations. Agreement ranged
from 91% in 8 patients with pathologic evidence of
a systemic disease to 77% in 8 patients with a
clinical syndrome suggesting a diagnosis to 38% in
4 patients without clear—cut diagnostic clues.
Cyclophosphamide and steroids were the most fre-
quent therapies assigned and were chosen by the
study physicians at the following rates: Wege—
ncr's 92/105 (88%); polyarteritis 47/67 (70%);
Goodpasture's 40/47 (85%); idiopathic glomerulo—
nephritis 11/30 (37%); endocarditis 0/31 (0%);
other diagnoses 4/13 (31%); and uncertain diag-
nosis 14/21 (66%). The initial diagnosis was
changed after obtaining outcome information in 63
evaluations (20%) but led to a change in therapy
in only 11 (17%).
Agreement on the clinical diagnosis in patients
with SNOW was high, particularly when there was
pathologic evidence of a systemic disease. The
uniformity of treatment across diagnostic cate-
gories suggests that once an infectious etiology
has been ruled out the specific diagnosis may not
be of major importance in choosing therapy for
patients with systemic disease and SNGN.
UNCORRECTED HYPONATREMIA DOES NOT CAUSE
MYELINOLYSIS. Barbara Illowsky* and Robert
Laureno* (intr. by Leslie Pierce) Dpts. of
Medicine and Neurolopy, Washincton Hospital Center
and Dpt. of Neurology, George Washington Univ.,
Washington, D.C.
Rapid correction of hyponatremia may be 101—
lowed by pontine myelinolysis. (Ann Neurol 13:232,
1983). This sequence has been demonstrated in dogs,
rats and rabbits. In contrast uncorrected hypona-
tremia of 3—4 days duration has not produced this
brain disease in previous studies. Nevertheless
it is still suggested that uncorrected hyponatre-
mia may cause myelinolysis.
To further investigate this possibility hypona-
tremia was induced in 25 rabbits with the daily
administration of IP D5W and IM vasopressin.
Serum sodium was measured daily. Severe hypona-
tremia ((Naii22 mEq./L) developed between 4 and
13 days after the onset of the study. Nine rab-
bits died durinci induction of hyponatremia; 8 died
after less than a week of severe hyponatremia.
Eight rabbits (32%) survived severe hyponatremia
for 7 days or more (mean=9 days) with a mean £Naj=
108 mEq./L (range 90-122). Three of these elght
remained well; 5 were lethargic and/or diffusely
weak. None had seizures, nystaumus, or rigid pa-
ralysis. At death or sacrifice multiple brain
sections were studied with H&E and LFB stains.
There were no myelinolytic lesions.
In summary protracted, severe, uncorrected hy-
ponatremia does not result in clinical or patho-
logic evidence of myelinolysis.
FUROSEMIDE INHIBITS BASAL AND INSULIN STIMULATED
GLUCOSE TRANSPORT IN ADIPOCYTES . D.B.Jacobs*,
B.K.Mookerjee and C.Y.Jung*. V.A.Medical Center
and SUNY at Buffalo,NY.
We have previously shown that Furosemide inhi-
bits glucose transport in human erythrocytes non—
competitively (J.Lab and Clin Med—87:96O,1976).In
this report,we describe the effects of Furosemide
on an insulin sensitive glucose transport system.
Adipocytes were isolated from epididymal fat
pads of Sprague—Dawley rats(15O—200 gm) and isoto-
pic equilibrium exchange flux of 3—O—methyl—D—Glu—
cose(3—OMG) was measured in the presence of varyi-
ng concentrations of Furosemide.Furosemide inhibi-
ted flux in a dose dependent fashion.Kinetic
analysis of this inhibition indicated a non—compe-
titive mode with Kj of 3—5 mM. 3-0MG flux in
insulin stimulated adipocytes was also inhibited
non—competitively with the same Ki value.
Preliminary experiments show that Furosemide
inhibits the D—glucose—displaceable binding of
Cytochalasin—B (a specific inhibitor of the funct-
ion of the glucose carrier molecule) to adipocyte
membrane preparations.
CONCLUSION : Furosemide inhibits glucose flux
in both basal and insulin stimulated adipocytes
non—competitively. Our results suggest that this
occurs by direct interaction with the glucose
carrier molecule and independent of any change in
pancreatic insulin release or changes in total
body potassium balance.
This effect may play a role in the genesis of
glucose intolerance which is frequently seen in
patients recleving Furosemide therapy.
THE CAUSES AND PROGNOSIS OF SEGMENTAL NECROTIZING
GLOMERULONEPHRITIS. S. Jothy, P.S. Parfrey, T.A.
Hutchinson, M. Lavallge, and J.F. Seely, Royal
Victoria Hospital, Montreal, Canada.
To determine the causes and prognosis of seg-
mental necrotizing glomerulonephritis (SNGN) we
studied all 21 patients who had SNGN on kidney
biopsy from 1969—1982 excluding those with lupus
nephritis. The diseases associated with SNGN were
Wegener' s granulomatosis (n6), Goodpasture' s
syndrome (n3), polyarteritis (n=3), infective
endocarditis (n2), idiopathic rapidly progressive
glomerulonephritis (n3), and pulmonary — renal
syndrome of unknown etiology (n=4). In the latter
four patients diagnosis was uncertain even after
autopsy (2 autopsies done within 1 month and 1
within 3 months of presentation). Six patients
died and 6 patients (including 2 who died)
required dialysis within one year of presentation.
Biopsies were graded blind to the clinical
State. In 18 of 21 biopsies SNGN was associated
with other glomerular abnormalities in more than
50% of glomeruli. Although the observation of
SNGN was a poor prognostic sign, there was no
correlation between the degree of SNGN on initial
biopsy and maximal serum creatinine on first
admission, or serum creatinine at 1 year. The
histological change which correlated best with
outcome (serum creatinine at one year) was percen-
tage of glomeruli that were either sclerosed or
had crescents.
It is concluded that SNGN may occur in Wege—
ner's, Goodpastures, polyarteritis, infective
endocarditis and RPGN but that in 19% of patients
with SNGN a definite diagnosis is very difficult.
The degree of SNGN does not correlate with extent
of renal failure or subsequent outcome.
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GROWTH OF INFANTS WITH CHRONIC RENAL INSUFFICIENCY
(CR1). M.R.Kaplan, W.W.McCrory. Cornell Univ. Med.
Ctr., Dept. Pediatrics, New York, N.Y.
Growth failure in infants with CR1 has been
associated2 with glomerular filtration rates <25m1/
min/l.73m . Transplantation is usually delayed
until infant size is sufficient (p6Kg). Early
chronic peritoneal dialysis in infants with CR1 has
been advocated to promote more normal growth. Little
information is available describing growth rates in
infants with CR1 managed medically. We report an
evaluation of growth and renal function in 11 in-
fants with severe CR1 who survived the neonatal
period. Infants fell into 3 etiologic categories:
obstruction(4), acute cortical necrosis(3), and
hypoplasia/dyplasia(4). Infants received calcium,
Vitamin D, Al(OH)3 and NaHCO3 as necessary. Renal
function was estimated by calculating creatinine
clearance(CCr) in ccjmin/l.73m2 at 1,3,6 and 12
months(mos). Growth velocity was measured by cal-
culating the percent of normal height(Ht) and
weight(Wt) increments achieved by each subject dur-
ing the intervals 1—3,3—6 and 9—12 mos. Mean CCr
was 6.4± 24 at 1 month, 10.5± 3.6 at 3 mos., 13.9±
5.9 at 6 mos and 15.7± 6.6 at 12 mos. of age. Cor-
rected for age, CCr was 15% of normal at 3 moe,
17.8% at 6 moe, and 16.9% at 12 moe. Ht increments
were 67.9± 7% of expected at 1—3 mos, 86.9± 24% at
3—6 moe. and 80.7± 37% at 9—12 moe. Mean Wt incre-
ments were 91.7± 49% of expected at 1—3 moe, 71.0±
29% at 3—6 moe, and 63.4± 26% at 9—12 moe.
These infants with severe CR1 showed stable renal
function and good incremental growth. They achieved
transplantable size at a mean of 9.8± 6.5 moe.
These data suggest that infants with CR1 can grow
at rates of 60 to 90% of normal with medical man-
agement alone through the first year of life.
HYPERPHOSPHATEMIA IN DIABETIC KETOACIDOSIS.
*R.S. Kebler, P. Cadnapaphornchai, Dept. of Med.,
Wayne State Univ. School of Medicine, Detroit,
Michigan.
We reviewed the incidence of hyperphosphatemia(HP) retrospectively in 64 patients with diabetic
ketoacidosis (DKA) whose phosphate ("P04") values
were available within six hours of admission. HP was
present in 60.9% within six hours, 86.7% within two
hours and 96.7% within one hour after admission. The
corresponding phosphate levels were 7.3 0.4 (N=39),
8.1 0.5 (N=26) and 9.2 0.6 (N=19) mg/dl (mean
SEM). To determine the factors influencing "P0,"
early in DKA, detailed analysis was done in the 18 1-YP
patients whose "P0,," values were available within one
hour of admission. rn these patients, the age was 43
4 years and the duration of diabetes was 12 3 years.
Admission laboratory values were: pH 7.06 0.02;
pCO, 15 1 mm Hg; glucose 833 94 mg/dl; BUN 38
5 thg/dl; Na 131 1, K 6.1 0.2, Cl 93 2, CO
content 6 0.6 (all in mEq per liter). The " P0,
values at the time of admission, before treatmen't,
were correlated with other laboratory values. Serum
phosphate correlated positively with glucose (r= .649,
P < 0.01) and the anion gap (r= .735, p < 0.001) and
negatively with chloride (r.501, p < 0.05). There was
no significant correlation between "POLL" and p1-I,
pCO, Na, K, CO, content, BUN or H'ct. These
findthgs suggest that the incidence of HP is extremely
high when "P04" values are measured very early in
DKA. The degree of hyperglycemia may be responsible
for anion shifts with initial movement of Cl into and
"P04" out of cells. With therapy, as the glucose level
decreases, reverse shifts of Cl and "P04" may occur
resulting in a rapid decrease in "P04" levels.
EFFECTS OF ALDOSTERONE AND ADH ON POTASSIUM EXCRE-
TION WITH FUROSEMIDE. R.A. Kelly,* C.S. Wilcox,
P. Souney," and W.E. Mitch. Brigham and Women's
Hosp., Boston, MA. +
We investigated the effects of Na intake,
aldosterone (Aldo) and ADH on K+ excretion (UKV)
and K+ balance (BK) during 3 days of furosemide
(F) given to 6 normal subjects. After equilibra-
tion, they received 40 mg of F daily during 4 pro-
tocols: Na+ intake 270 nanol/d (HS); Na+ intake 20
mmol/d to stimulate Aldo (LS); Na+ intake 270
mmol/d + captopril (25 mg/6h) to prevent Aldo re-
lease (HS+C); US + a water load to prevent ANN re-
lease. During HS, F increased UKV over 3h, but
the loss was counterbalanced by a compensatory de-
crease in UKV yielding neutral BK. LS abolished
the compensatory fall in UKV and caused negative
BK (—86±7 mmol/3d; p<.OOl). During MS and LS, BK
was inversely related to PAldo (r=—0.85; p<.OO1).
C prevented the rise in A1do and UKV was decreas-
ed more in the compensation period. Since ADH can
increase K+ excretion in rats during high distal
delivery, ADH waa suppressed by a H2O load during
HS. Urine osmolslity fell to 78 mOsmol/kg and
urine flow (V) rose to 13±1 mi/mm. Although
UNSV did not rise, UKV rose over 60 mm but fell
to basal levels by 120 mm. F was given while the
H2O load was continued. Compared to HS+F alone,
V was higher (p<.Ol), UN5V and A1do were unchang-
ed, but UKV was 32% lower (197±15 vs 287±18 uMol/
mm; p<.OO5). Thus, despite a higher V and simi-
lar levels of UNaV and 1'Aldo' the H2O load sup-
pressed F—induced kaliuresis. We conclude: 1) BKis neutral with liberal Na+ intake because acute
K+ losses are balanced by subsequent decreased
UKV; 2) acute kaliuresis after F is augmented by
ADH but BK depends strongly on Aldo.
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TISSUE PROTEIN CONCENTRATION IN ANO OURING
RECOVERY FROM THE NEPHROTIC SYNOROME.
W. Kortlandt, H.A. Koomans, A.B. Geers and E.J.
Oorhout Mees*. Oept. of Nephrology, University
Hospital, Utrecht, The Netherlands.
We measured albumin concentration (Aib) and
colloid osmotic pressure (COP) in plasma tissue
fluid in 10 patients with the nephrotic syndrome
(NS) using micromethods. Tissue fluid was
collected with subcutaneous wicks on the lateral
thorax. Plasma Alb was 10.0 5.1 and wick Alb
4.0 4.2 gIl. Plasma COP was 9.7 4.9 and wick
COP 2.7 2.9 mm Hg, the mean trsnscapillsry
difference being 6.0 1.2. In four subjects with
minimal lesions serial measurements were done
during and after steroid induced remissions. Both
plasma and wick Alb rose steadily. Ultimate
plasma COP was 22.5 0.9 and wick COP 13.4 0.8
mm Hg, and the mean difference had increased to
9.1 1.1 mm Hg.
To test the validity of the wick method we
rapidly raised plasma Alb in 7 patients from 9.6
to 24.4 3.6 gIl by 60 g human albumin
infusion. In these subjects wick Alb was 3.1
2.9 before and 4.6 3.1 gIl immediately after
infusion. This indicates that the wick method is
m reliable procedure for tissue fluid collection
with only sinimsl plasma protein leakage to the
wick. In the NS an almost parallel fall in tissue
and plasma COP occurs helping to preserve the
plasma volume during a low plasma COP. Ouring
recovery from the NS both plasma and tissue
protein again increase in parallel. These results
explain the observation that minimal changes in
plasma volume occur despite large variations in
plasma COP.
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NON1IYOGLOBINURIC ACUTE RENAL FAILURE (ARF)
AFTER INTENSIVE MUSCULAR EXEP.CIIJE AND III-
TAKE OF ANALGESICS K.KUhn,A. Uiemeyer, A.
Gause, U. Helmchen, K.M.Koch, G.N. Eiseribach,
Iledical Schools Hannover and Gottingen
(ti—Germany)
Ue observed 6 PATIENTS(pt) who developed
nonmyoglobinuric ARF after participating
in track events or soccer games.4 pt took
an analgesic 2—3 hrs prior and 2pt 4-6 hrs
after conpetition. All analgesics (table)
contained prostaglandin synthesis inhibi-
tors (PSI) .All pt had flank pain, nonoligu-
nc ARF(except one) and needed no dialysis.
None had hypertension.S. creatinine (SC)
rose within the first 40 hrs and started
to decrease 4—8 days after the sport event.
S.uric acid was not extensively elevated
in relation to SC.CPK and GOT levels were
normal. Urine examination showed no speci-
fic abnormalities. There was no significant
proteinuria. In 1 pt kidney biopsy was per-
formed and showed interstitial edema, no
tubular necrosis or casts.
age sport Drug — CPK max
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THE RESULTS OF TESTS OF RENAL DILUTING ABILITY
DO NOT SUPPORT THE HYPOTHESIS THAT NaC1 TRANSPORT
IN THE LOOP OF HENLE IS IMPAIRED IN EARTTER' S
SYNDROME. Ira Kurtz, Rosemary Hernandez,*
Morris Schambelan, Edward Biglieri,*
Floyd C. Rector, Jr., R. Curtis Morris, Jr.,
Anthony Sebastian. UCSF, CA.
In reviewing published studies of patients
diagnosed as having Bartter's syndrome (ES), we
discovered that renal diluting ability is invari-
ably impaired in those patients in whom the test
of diluting ability involves intravenous hypotonic
NaCl infusion, but is invariably unimpaired in
those in whom the test involves oral water loading
alone. We confirmed and extended these findings
in 8 additional patients with ES. We found that
oral water loads in ES uniquely stimulate distal
nephron NaCl reabsorption, evidenced by reduction
of renal Na+ and C1 clearances to abnormally low
levels and enhancement of fractional reabsorption
of Cl— in the diluting segment [CM2O/(CM2O+CC1)]
to supernormal levels. Conversely, hypotonic NaC1
infusion increases renal Na+ and Cl— clearances to
abnormally high levels and reduces CH2O/(CH2O-I-CC1)
to subnormal levels. Thus, in ES, both tests of
diluting ability abnormally affect the processes
being quantified (Na+ and C1 reabsorption in the
distal nephron), thereby precluding interpretation
of the test results as evidence for the normality
or abnormality of Na+ and C1 reabsorption in the
diluting segment prior to the test maneuver. The
results of tests of renal diluting ability in
patients with ES can neither identify the distal
nephron (including the ascending limb) as the site
of impaired NaC1 transport in the syndrome, nor
implicate impaired NaCl transport as the proximate
cause of the syndrome.
J .68ASSOCIATION OF RENAL ARTERY STENOSIS WITH CORONARY
ARTERY DISEASE IN PATIENTS WITh HYPERTENSION AND/OR
CHRONIC RENAL INSUFFICIENCY. Douglas Ii. Landwehr,
George II. Vetrovec,* tlichaal J. Cowley,' and Vir-
ginia E. Parker. Iledical College of Virginia,
Dept. of Medicine, Richmond, Virginia.
To assess the frequency of renal artery stenosis
(RAS) in patients(pts.) with a history of hyperten—
sion(HBP) and/or chronic renal insufficiency(CRI)
who are undergoing coronary angiography(CA) for
evaluation of coronary artery disease(CAD), abdomi-
nal aortography(AA) was performed in 118 consecu-
tive pts. with HBP and/or CR1 (creatinine >1.Smg/dl).
Single plane cine AA was performed at the time of
CA using 20-4Oml of 76% renografin. AA was adequate
for interpretation in 116 of 118(98%) pts. and
there was no significant decline in renal function
following the procedure. One hundred and two pts.
had HBP alone, 2 had CR1 alone, and 12 had both HBP
and CR1 (HBPICRI). RAS(>5O% stenosis) was present in
26 of 116 pts.(23%) and was bilateral in 2 pts.
(1.7%). Eighteen of 102(18%) HBP pts. without CR1,
1 of 2(50%) CR1 pts. without HBP and 8 of 12(67%)
HBP/CRI pta. had RAS. Significant CAD was present
in 22 of 26(85%) pts. with RAS, compared to only 51
of 90(57%) pts. without RAS(p<.05). We conclude
that there is a significant association of RAS and
CAD in pts. with HBP and CR1. Furthermore, AA at
the time of CA is a safe and effective screening
test for RAS, and should be considered in pts.
undergoing CA who have CR1 and/or HBP.
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Conclusion: Intensive muscular exercise
combined with intake of analgesics(PSI)
seem to predispose to ARF presumably be-
cause of disturbances of intrarenal cir-
culation.
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EFFECTIVE MANAGEMENT OF THROMBOCYTOPENIC MICROANGI-
OPATHIC ANEMIA AND ACUTE RENAL FAILURE WITH PLASMA-
PHERESIS (P). 3. M. Lazarus, R.P1. Hakim, G.
Schulman*,& W.H. Churchill*. Brigham & Womens Hosp
& Harvard Medical School, Boston, Ma.
The prognosis of the hemolytic uremic syndrome
and thrombotic thrombocytopenic purpura can be im-
proved by P. We report on 6 patients who presented
with microangiopathic anemia and thrombocytopenia.
Clinical parameters on admission included a plate-
let count under 45,000, 4+ microangiopathic smears,
mental status changes and in 3, rapidly progressive
azotemia requiring dialysis. Those with renal fail-
ure underwent P using a polymethylmethacrylate
hollow fiber plasma separator (Toray Industries:HF)
and those without were treated with a cell separa-
tor (CS). All received steroids and fresh frozen
plasma (FFP). With similar volumes of exchange use
of FFP was lower in patients treated with HF:
n #P Rx FFP Units/Rx Ave. Exchange
HF 3 12.0±2.5 6.3±3.7* 2700±108 cc
SC 3 12.7±5.5 l4.8±4.3*< U•U 3229±150 cc
Cessation of P after an initial normalization of
platelet count caused a rapid relapse in 2 azo-
temic patients with improvement only after reinsti-
tution of P. All are alive with stable normal plate
let count and baseline creatinine (ave. followup —
10 months). We conclude: 1) Use of HF for P is safe
and efficient, particularly when concurrent dialy-
sis is required and permits FFP administration with
out volume overload; 2)The unexpected finding that
less FFP was required to achieve permanent remis-
sion in azotemic patients despite similar exchange
volumes in both groups may indicate a benefit of P
itself, allowing more restricted use of FFP or al-
ternatively, a different pathogenetic mechanism
between the groups.
IS RENAL BIOPSY NECESSARY IN IDIOPATHIC NEPHROTIC
SYNDROME? A RE—EVALUATION. AS Levey, J Lau',
SC Pauker* and JP Kassirer. Tufts—New England
Medical Center, Boston, Mass.
We used decision analysis to compare three
methods of treatment for adults with idiopathic
nephrotic syndrome (INS): empiric therapy for two
months with alternate—day steroids; supportive
therapy without steroids; and renal biopsy, then
steroid therapy only for patients with steroid—
responsive lesions (minimal change disease and
membranous nephropathy). Using Bayes' rule, we
calculated probabilities for each of the histo-
logic varieties of INS from patients' ages and
clinical features at presentation. Probabilities
for persistent nephrotic syndrome, progression to
renal failure, and complications of biopsy,
steroids and renal disease for each variety were
obtained from the literature. Outcomes were
measured as quality—adjusted years of survival.
The expected difference In quality—adjusted
survival between empiric steroid therapy and
renal biopsy is less than 7 days, regardless of
the probability of a steroid—responsive lesion.
The expected survivals with both these strategies
exceed that with supportive therapy alone by 1 or
2 years, unless the probability of a steroid—
responsive lesion is less than 0.20, when all
three strategies are equivalent. The conclusions
are not changed even if mortality associated with
steroids is as high as 1% and if mortality of
renal biopsy Is zero.
These results indicate that the decision
whether to biopsy adults with INS is a toss—up.
Renal biopsy offers no substantial advantage over
empiric steroid therapy and should not be
considered a pre—requisite to therapy.
IF44UNOLOCICAL CHARACTERIZATION OF A CALCIL1I
OXALATE tI3NOHYDRATE CRYSTAL GROWTH INHIBITOR (CCI)
AND ITS RELATIONSHIP TO TAP4'l—HORSF/ILL CLYCOPROTEIN
(THP). M Lopez, V Nakagawa,* FL Coe, C Tsai,*
AF Michael and 31 Scheininan. Dept. Peds., U of
Minnesota, Minneapolis, M'V, Dept. Ped. Nephrol.,
Hospital deNinos 3.M. de los Rios, Caracas,
Venezuela, Nephrol. Program, Michael Reese Hosp.,
and U of Chicago Medical School, Chicago, IL.
A rabbit antibody was produced against the CCI
isolated in monomeric form (I4KD) with EDTA from
normal urine (BBRC 84:1038, 1978). By
streptavidin—ELISA, the antibody reacted with
CCI at 1:32,000. ELISA-inhibition was 5OX at 1
pg/mI, complete at 2pg/ml. Complete inhibition
was produced by Ti-/P only after treatment with
EDTA. By iin'nunodi ffusion against anti —CCI and
anti—THP, native CCI and THP were apparently
identical. However, after treatment with EDTA,
TI-/P revealed 2 imaunoprecipitin lines with
anti—Ti-IP, one of which was identical with the
precipitin line between anti—CCI and CCI.
By silver—stained SOS—PACE, EDTA liberated from
the 84KD band of THP an additional 14KD band
(CCI), which reacted by streptavidin—Western
blotting with anti—CCI. The iir,nunoflwrescent
localization of anti—CCI is limited to the
distal segments of the nephron, similar to THP.
The EDTA—induced cleavage from THP of a
fraction similar to CCI suggests the existence of
a close relationship between these two proteins.
This association may be important, under
physiologic conditions, in the pathogenesis of
nephroli thiasis.
ALCI1 OXAIATE DI}DRATE FORMATION IN URINE.Xavier Martin,* Lynwood H. Smith, and Peter G.
Werness*. Nephrology Research Unit, Mayo Clinic,
Rochester, MN.
In normal urine calcium oxalate (CAOX) often
precipitates as its dihydrate phase. An assay was
developed to study calcium oxalate dihydrate (COD)
formation in urine and inorganic solutions. Crys-
tals resulting from the incubation of 25 ml of the
solution to test and 1 ml .05M ammonium oxalate
were analyzed by infrared spectrophotometry. Given
reference spectrums of mixture of COD and calcium
oxalate monohydrate (COM), the proportion of COD
over COM in the sample could be estimated (CI5%).
Normal undiluted urine gave 100% COD whereas inor-
ganic supersaturated solution gave 7.5% at H 6.5.
The addition of pyrophoshate (1 to 8 x l0-M),
citrate (lO to 2 x lOM), RNA from yeast (5 x
lO— to 5 x lO—7M), or heparin (2 x iO to 2 x
lO7M) to a supersaturated CAOX solution led to an
increase in the COD proportion formed which was
linearly (r>.9O, p<.Ol) correlated with the con-
centrations used. Chondroitin sulfate and mag-
nesium were ineffective. pH variations showed that
pyrophosphate, citrate and heparin were more potent
in that system as the pH increased. RNA—cItrate
and citrate—pyrophosphate mixrures showed addi—
tivity. When urine was used, a linear correlation
was found between the COD formed and the dilution
of urine (r=.98, p<.OO1). We conclude that known
inhibitors of CAOX crystal growth at normal urine
concentrations promote COD formation, and that this
system may provide a much needed assay for CAOX
inhibitor activity in undiluted urine.
/
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ALTERNATE DAY (Q0D) PREDNISONE IN MEMBRANOPROLIF—
ERATIVE GLOMERULONEPRRITIS (MPGN): RESULTS ON 45
CHILDREN, 1957 THROUGH 1982. P.T. McEnery, C.D.
West and A.J. McAdaina, Children's Hospital Re-
search Foundation, Cincinnati, Ohio.
In 1980, we reported that in 27 children with
MPGN, treatment with high dose qod prednisone
preserved renal function and often improved glom—
erular morphology. To date, 45 children have
been treated for periods of 2 to 18 years (mean
7.8 years) with prednisone in a dose of 2 mg/kg
qod to a maximum dose of 80 mg qod until a renal
biopsy 2 years after the start of treatment.
Thereafter, the dose has slowly been reduced to a
lifetime maintenance of 20 mg qod. Life table
analysis indicates a 96% survival 6 years after
diagnosis and 86% survival after 11 years. All
of the 35 patients starting treatment within 3
years of diagnosis have remained well whereas 40%
of those starting after this time have developed
ESRD. Survival was not related to MPGN type.
Serial renal biopsies have shown improvement in
gloinerular morphology; improvement has been less
in those with Type III and in those starting
treatment more than 3 years after diagnosis. In
contrast, Habib, et.al. and Cameron, et.al. have
both reported survival of 50% at 10 years in
series of, respectively, 105 and 45 untreated
patients. Statistical comparison showed signifi-
cantly better survival in the present series than
in the other reports but age, frequency of glom—
erular crescents, azotemia and hypertension at
disease onset in the three series were the same.
The less impressive outcome of patients in the
controlled trial of this regimen as reported by
the International Study of Kidney Disease in
Children is unclear.
PREVFNFIOh OF RADICctW11AST NEPHIUIOXICI1Y (RGHr) IN HIGH RISK
PATIENTS USINE CX}IBINED HYDRATICV (H), MANNITOL (M),
IX)PAMINE (D) AND FUID1IDE (L). Joseph C. Mihindu*,
P.1. Lobo*, N.O. Atuk, F.B. Westervelt, W.K. Bolton*,J.S.Cerig*
C.J. Tegtneyer*, Dept. of Med. & Radiology, Univ. of VA Med.
Ctr., Charlottesville, VA.
Pre—existant chronic renal insufficiency (CRF), particularly
when associated with Diabetes Mellitus (154) predisposes to a
high (60-70%) incidence of NF. Previous studies have shown
a significant reduction in HKF (20—33%) with cnthined
hydration and mannitol 45—60 mm post contrast adainistration
(H.R. Anto et al—Arch. mt. Med. 1981; 141: 1652—1656). We
have used individualized cc,rbination of H,M,1f,L prior to
contrast ac¾sinistration in 20 pts with CRF, including 5
diabetics with sean senin creatinine (SCr) of 4.2. Contrast
procedures included 15 renal angiograms, 1 coronary angiogram,
1 abdasinal CT and 3 IVP's. RIM ware avoided in pts with
heart failure or voluiw overload. HML was used in 9 pts,
HMDL in 8 pts, DL in 2 pts and MDL in 1 pt. Rise in SCr)'25%
of the baseline within 48—72 hra of contrast adeinistration
was considered RGHT.
RF GFF/LFI TUTAL
No. of pta. 15 5 20
No. of RCNT 0 1(20%) 1 (5%)
None of the pts with CRF developed RCNT while only 1 pt
with EM/CP.F (SCr 5.3) receiving MDL developed transient
non—oliguric renal failure, not requiring dialysis. Two pts
had no RCNT with DL alone. We therefore conclude that the
use of ccnibinations of H,M,D, and L prior to contrast
adiiinistration is a very effective nethod of preventing RCNF
and is superior to other forms of prophylaxis described
thus far.
BENEFIT OF PLASMAPHERESIS AND IMMUNOSUPPRESSION
FOR MEMBRANOPROLIFERATIVE (LOMERULONEPHRITIS (MGPN)
J.A. Mitas II University of Oklahoma Health
Science Center, Oklahoma City, OK.
Plasmapheresis and immunosuppression have demon-
strated benefit in the treatment of 000dpastures
syndrome, diffuse proliferative glomerulonephritis,
and crescentic glomerulonephritis. Treatment for
MPGN has been disappointing to date. A 44 year
old woman referred for evaluation of azotemia and
anemia was found to have hematuria, edema, creat-
mine 4.0 mg/dl, hemoglobin 6.3 gm/dl and protein-
uria of 4.9 gm/24 hr. Serologic studies were
normal including C3 of 83 mg/dl and C4 of 30 mg/dl.
Hypertension was controlled with furosemide and
alpha methyldopa. Renal biopsy was performed as
renal function further declined (peak Creatinine
10.7 mg/dl). Biopsy revealed diffuse MPGN with
cellular crescents, deposits of IgG and C3. Pred-
nisone 80 mg/dl and Cyclophosphamide 100 mg/d were
given as plasmapheresis was initiated with 4 liter
exchanges with 5% albumin. Hematuria diminished,
proteinuria fell from peak 34.3 mg to 1.3 gm/24h,
albumin rose from 2.2 gm/dl to 4.5 mg/dl, hemat-
crit increased to 33% as creatinine stablized at
2.1 mg/dl and C3 remained normal. Circulating
immune complexes became undetectable. Creatinine
clearance increased from 8cc/mm to 44cc/mm.
Edema has resolved and hypertension is controlled.
Renal function continues to improve after 9 months.
Conclusions: 1) Patients with rapidly progressive
glomerulonephritis found to have MPGN Type I and
cellular crescents should be considered for plasma—
pheresis and immunosuppression. 2) Markedly
elevated BUN and creatinine do not preclude inter-
vention and recovery of function.
JEFFCT OF INDOMETHACIN ON IIYPERCAICIURIA, POLYURIA
AND URIN&RY CHLORIDE-WASTINC IN BARTFER'S SYNDROME
Alvin H. Moss, DuBose Ravenel* and Henry Boer*.
Moses H. Cone Memorial Hospital, Greensboro, NC.
Defective chloride transport in the ascending
limb of the loop of Henle is the postulated atho-
genetic mechanism of Bartter's syndrome (ES) with
hyperreninamia, hyperaldosteronism, metabolic al-
kalosis, hypokalemia and nephrogenic diabetes in-
sipidus felt to be secondary phenomena. Hypercal-
ciuria which often occurs in ES could be secondary
to the diuresis from urinary chloride-wasting. The
effect of indomethacin (I) on percentage chloride
reabsorption in the distal tubule (%CRDT), frac-
tional excretion of chloride (FE,,,), urinary vol-
ume (v) in m].Jkg,/w and urinary lc1um excretion(Uc v) in mgfkg/d was studied in a neonate with
BS .aValues for the above are shown in the table
pre- and post-I therapy (2.5mg/d) at 2 months old
and again at 10 months on 2.5nig/d and lOmg/d
(2mgfkg/d).
&! L2i
2m pro 15 6.1 5.5 16
2.5 NT 0.3 3.2 5.1
lOm 2,5 65 1.8 4.7 9.1
10 59 0.24 2.0 3.7
Normal 80—90 0.5-2 1—3 -3
%CRDT was low and did not improve with I,
whereas FE,,, was elevated and decreased signifi-
cantly wltYaI, I also significantly reduced V and
u a' These results suggest that I decreases un—
chloride-wasting in ES by increasing proximal
tubule chloride reabsorption and the reduction in
chloride diuresis can explain the decrease in pd-
yunia and hypercalciuria with I therapy in ES.
I
J53
ALUMINUM-RElATED OSTEOMALACIA: CLINICAL RESPONSE TO
DESFERRIOXAMINE. H.G. Nebeker,* D.S. Milliner,*
S.A. Ott, D.J. Sherrard, A.C. Alfrey, J.G. Abuelo,
A. Was8erstein, and J.W. Coburn. Depts Med, VA
Wadsworth lied Ctr and UCLA, Los Angeles, CA and
participating centers.
Case reports indicate that vitamin D—resistant
osteomalacis due to aluminum (Al) accumulation may
respond to chelation with desferrioxamine (DFO).
This report summarizes our initial clinical results
with i.v. DPO, 2—6 g/wk for 20+3 (SE) wks, in 16
symptomatic patients with biopsy—proven Al—related
bone disease (bone Al 135+20 mg/Kg; normal< 8);
they were on dialysis for 8.9+0.9 yrs in 16 dif-
ferent units. Five patients had not responded to
24,25(OI1)2—vitamin D3. A IWO infusion test raised
plasma (P) Al by 480÷63 ug/L. Symptoms of bone pain
and/or muscle weakness improved in 14/16 patients,
including all treated for > 26 wks. Functional
improvement was evaluated using a NY Heart Assn.
classification of disability:
NY Heart Assn. class: 0 1 2 3 4
Pre—R.x (no.cases) 0 0 8 6 2
Post—Rx (no. cases) 2 4 9 1 0
Analgesic dosage was reduced in 8/11 patients.
Serum (S) Ca, 10.3+0.29 before Rx, fell by
0.94+0.34 mg/dl (p<O.O2), and alkaline phosphatase
rose by 38+10% initially and then fell in 4/6
patients treated> 26 wks. S—ferritin, initially
2047+697 ng/ml, fell by 44+12%. P—Al, 967+135 ug/L
initially, fell by 64+5% in those treated for >16
wks. DFO was stopped because of rash in 1 case and
leukopenia in another. These preliminary observa-
tions indicate that DFO may substantially benefit
those with Al—related bone disease; further trials
are clearly warranted.
PRESENCE OF CATIONIC URINARY LIGHT CHAINS IN MYE-
LOMA RELATED NODULAR GLOMERULOSCLEROSIS (NGS).
C. Palant*, J. Bonitati*, J. Waishe, W. Bartholo—
mew*, J. Brentjens*, C. Bentzel, SUNY/Buffalo and
VA Medical Center, Buffalo, NY.
Myeloma related NGS appears to be induced by
deposition of monoclonal light chain with unique
affinity for glomerular anionic sites. Electro-
static interaction with light chains of high iso—
electric point (p1) is one possibility. A 68 year
old female presented with end stage renal disease,
osteolytic lesions and bone marrow plasmacytosis.
Immunodiffusion of urine revealed kappa (K) and
lambda (A) light chains in a 4:1 ratio. Kidney
biopsy revealed typical NGS. Immunofluorescence
was strongly positive for K light chain but not
for A. EM showed thickened GBM and areas of
variable electron density. Concentrated urine
samples were examined by isoelectric focusing
(IEF) on granular gel slabs. 20 1 aliquots of a
25% lyophilized urine separated into protein bands
covering the p1 range 3—7.8. A new method of
protein visualization based on fluorescent carrier
ampholyte (servalyt pH 2—11) for the excision of
protein bands from sephadex slabs (Electrophoresis
3:326, 1982) was used. The excised fractions were
transferred in Ouchterlony plates for iimnunoassay.
All protein bands appearing on the gel slab were
systematically tested. Discrete bands with p1's
of 4.7, 4.9, 7.5 and 7.7 shoved consistent reac-
tivity with anti—K and anti—A antisera but not
with anti—i chain. Although there was hetero-
geneity in urinary protein patterns, cationic
light chains were prominent and may have reacted
with glomerular polyanion to induce injury.
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HEPATORENAL SYNDROME: AN EXPANDED
DEFINITION. M.A. Papadakis* and A.!. Arieff, V.A.
Med. Ctr. & U.C.S.F., Dept. of Medicine, San
Francisco, CA
Hepatorenal syndrome (HRS) is unexplained oliguria
with elevated BUN and creatinine (Cr) in patients with
advanced liver disease, and seems to develop in the
hospital. It may be, however, that GFR is initially
impaired in many cirrhotic patients despite normal BUN
& Cr. To evaluate this, we studied 13 patients who had
decompensated alcoholic cirrhosis, massive ascites,
normal BUN & Cr, and no other systemic illness.
Studies included clearances of inulin (GFR), PAH and
free water (CH2O); PTH and a liver function profile(LFP) based on a weighted mean of serum Na,
prothrombin time, ascites, asterixis, serum albumin,
and prior GI bleeding or hepatic coma. The mean GFR
was 63±17 mI/mm, Cr=l.2±O.13 mg/dI, BUN14±3
mg/dl. The patients were divided into 3 groups:
supranormal (n=2) 183 mI/mm; modest impairment (n4)
82 mI/mm; severe impairment (nr7) 18 mI/mm.
Patients could not excrete a water load (CH2O=0.28
mi/mm). GFR did not correlate with serum renin or the
LFP. The plasma PTH was 56 ulEq/mi (normal < 40
ulEq/ml) in the patients with GFR18 mi/mm, while
BUN & Cr were 16 & 1.2 mg/mI. Conclusions: a) The
majority of patients with decompensated cirrhosis and
ascites had severe renal failure with elevated PTH
levels, despite normal BUN and Cr; b) Severity of renal
failure in patients with advanced liver disease is not
evident from the usual clinical and laboratory
parameters. Thus, the appearance of classical HRS may
represent only a slight deterioration in already low GFR
which has been clinically inapparent. HRS as defined
by a very low GFR may be present in a majority of
patients with cirrhosis, ascites & normal BUN & Cr.
RENAL INJURY AND NEOPLASM. Solomon Papper, M.D.,
and Craig Reitz, M.D.,* Univ. of Oklahoma College
of Medicine, Department of Med., and VA Medical
Center, Oklahoma City, Oklahoma.
Ten percent of adult patients with the nephrot-
ic syndrome have neoplastic disease as the under-
lying cause. We reasoned that this suggests the
possibility that glomerular (and possibly tubular)
injury with less elevated levels of proteinuria
may be more common than appreciated in patients
with neoplastic disease. We have now studied 20
adults with diverse, untreated neoplasms and
without history of hypertension, renal disease,
or diabetes, and without cause of transient pro—
teinuria, i.e., fever, exercise, or heart failure.
Quantitative urinary protein by a biuret method
was above 200 mg/24 hr in 11 of the 20 patients,
ranging from 220 to 1 ,l50 mg/24 hr. In 4 of the
11, urinary albumin exceeded 25 mg/24 hr (37, 54,
136, 200 mg/24 hr). Serum creatinine concentra-
tions were within the normal range in all pa-
tients.
The data of these first 20 patients suggests
the presence of renal injury in a significant
number 0f patients with neoplasm.
The study is now being enlarged to a detailed
study of incidence, nature, mechanism, and
relation of the course of renal injury to the
course of the tumor.
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RENAL FUNCTION FOLLOWING RADIOCONTRAST — A PROS-
PECTIVE CONTROLLED STUDY. Parfrey PS, Cramer BC,
Hutchinson TA, Baran D, Melanson ON, Ethier RE,
and Seely JF, McGill Univ, Montreal, Canada.
No prospective study with a control group has
been done to assess renal function following
radiocontrast. Therefore we measured serum crea—
tinine (SCr) pre scan, and at daily intervals for
3 days after scan, in 192 patients who had CT scan
with infusion (contrast volume 60 — 300 ml) and
in 218 controls who had CT scan without infusion.
Four patients (2.1%) in the group who had an
infusion scan and three patients (1.4%) in the
group who had no radiocontrast infused developed
renal failure ( > 50% increase in SCr) (X2 — 0.03
p NS). The relative risk of renal failure after
radiocontrast was 1.5 (confidence intervals 0.7 —
3.5) and the attributable risk was 7:1000. In the
high risk group (SCr . 1.5 mg/dl or diabetes
mellitus) none of the 19 patients infused deve-
loped renal failure compared to 2 of 38 in the
non—infused group (relative risk 1 or less). In
the low risk group 4 of 173 patients infused
developed renal failure compared to 1 of 180 not
infused (relative risk 4.2). The 7 patients who
developed renal failure had abnormalities which
may have predisposed to renal failure even if
radiocontrast was not infused.
Our data show that the low frequency of renal
failure after CT scan with infusion was not signi-
ficantly different from that after CT scan without
infusion and suggests that studies without
controls may overestimate the risk of contrast—
induced renal failure. A very large controlled
study is needed to substantiate the apparent small
risk of renal failure in patients who have
contrast infusion.
JEND STAGE RENAL FAILURE IN CANADA IN 1982. Gerald
A. Posen, Anita Rappaport* and Eric Lam*. Ottawa
Civic Hospital and Statistics Canada, Ottawa.
This report is a summary of the Canadian exper-
ience with ESRF in 1982. The data was obtained
voluntarily, through the Canadian Renal Failure
Registry. There was 100% participation of the
renal units across the country, which consist of
68 dialysis units and 23 transplant units. A com-
parison of the total no. of patients on different
modalities of treatment on Dec. 31/81 and Dec. 31/
82 is:
1981 1982 % increase
Total pnt. 5719 5971 4%
Transplants 2362 2421 2%
Dialysis 3357 3550 6%
Hemodialysis 2331 2318 —1%
CAPD 1026 1232 20%
Transplants 1981 1982 % increase
cadaver 408 424 4%
LRD 74 77 4%
TOTAL 482 501 4%
New patients entering treatment during 1982,
rate per million was 50. The commonest cause of
ESRF was glomerulonephritis, followed by diabetes
and renal vascular. There were 1231 new pnts,
964 on dialysis, 480 on hemo and 484 on peritoneal,
106 of these had transplants, 132 died. The comm-
onest cause of death was cardiac. The age break-
down was: 2% less than 15, 33% 15—44, 41% 45—64,
and 24% greater than 65 years. Survival data on
the various modes of therapy will be presented.
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ACQUIRED IMMUNE DEFICIENCY SYNDROME (AIDS)
ASSOCIATED NEPHROPATIIY: FOCAL AND
SEGMENTAL GLOMERULOSCLEROSIS: A NEW
ENTITY. T.K.S. Rao, E. J. Filippone*, S. H.
Landesman*, A. D. Nicastri*, E. A. Friedman.
Downstate Medical Center, Brooklyn, New York.
Our hospital has cared for 87 AIDS patients over
the past two years, of whom 10 (11.8%), have an
identifiable renal syndrome. All 10 were Black and
included 8 men and 2 women ranging in age from 27
to 46 years. Of our 10 patients, 5 were intravenous
heroin addicts, an established risk factor for
nephropathy. AIDS associated nephropathy presents
as a nephrotic syndrome (albuminuria <3.5 g/day) with
or without azotemia which may progress rapidly to
uremia (in 6 patients). 8 of 10 patients (80%) were
nephrotic, while the other 2 manifested azotemia
associated with less than 20 of proteinuria per day.
Maintenance hemodialysis (MH) sustained one patient
for 10 months before the diagnosis of AIDS was
established. In the other 9 patients, nephropathy was
diagnosed when they were hospitalized for various
other manifestations of AIDS. Findings in kidney
specimens were of focal and segmental
glomerulosclerosis (FSGS) with deposition of 1gM andC3 in 7 patients (3 drug addicts), and focal
glomerulonephritis with IgG and C3 and severe
interstitial nephritis in 1 non addict. In 6 patients,
renal disease progressed rapidly to uremia in 8 to 16
weeks necessitating dialytic therapy. A total of 7
patients died from infections, 1 is on maintenance
hemodialysis, and 2 others are azotemic.
We hypothesize that repeated antigenic stimuli
from multiple infections in AIDS instigates rapid
deterioration (unusual for FSGS) in renal function. It
is suggested that FSGS is a nephropathy associated
with AIDS, and rapid progression to uremia may
characterize this new entity.
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VHYPERKALEMIC DISTAL RENAL TUBULAR ACIDOSIS (dRTA):
RESPONSE TO FUROSEMIDE (F) IN HUMANS AND IN RATS.
S. Rastoqi, J. Bayliss*, L.Nascimento, J.A.L.
Arruda, URIS and VA Hosp., Little Rock, AR and
West Side VA Hosp., Chicago, IL.
We studied the effect of F on urinary acidifi-
cation in 15 patients with hyperkalemic dRTA and
in 5 controls. All patients had hyperkalemic hy—
perchloremic metabolic acidosis (K 5.8+ 0.2, HCO3
17.5+0.8 Cl 1O81). Based on plasma aTdosterone
levels and urine pt-I the dRTA was attributed to
selective aldosterone deficiency (SAD) in 10 pa-
tients and in the remaining 5 it was due to a
tubular defect (TD). In response to F, SAD pa-
tients decreased urine pH to same level as con-
trols (5.22+0.06 vs 5.16+0.23) and increased net
acid (NA) and K excretion in a fashion indistin-
guishable from controls. SAD patients increased
NA in the presence and absence of mineralocorti—
coid replacement. Patients with ID failed to de-
crease urine pH in response to F (6.33+0.3 vs
6.23+0.2) and to increase NA and K excretion. To
characterize the mechanism whereby F increased NA
we studied control and amiloride (A) treated rats
pretreated with mineralocorticoid. In response to
F control rats had a significantly lower urine pH
(5.2+0.8 vs 5.8+0.08 p<0.Ol) and higher NA excre-
tion than A rats (1.9+0.7 vs 0.3+1.5 pEq/ml GFR,
p<O.Ol). In contrast SAD rats were able to lower
urine pH maximally. The data suggest that F in-
creases H+ and K excretion by creating a favorable
electric gradient since in presence of inhibition
of distal Na transport (TD patients and A rats),
F failed to increase NA. The normal response of
SAD patients and rats suggest that aldosterone is
not necessary for F to increase H+ and K excre-
tion and thus F may be useful in SAD patients.
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1•jMULTICYSTIC TRANSFORMATION OF KIDNEYS IN CHRONIC
RENAL FAILURE. Ritz E.,Bommer J., Bachmann S.,Wald-
herr R. (Dept.Int.Med.,Pathology and Anatomy,Univ.
of Heidelberg, RFG) (intr. by E.Friedman)
To further define the natural history of acqui-
red multicystic transformation of the kidneys, 4o
control subjects, 120 non-dialysed uremic patients
prior to hemodialysis, and 108 patients on main-
tenance hemodialysis were examined in a crossectio—
nal study using real time sonography(Toshiba Sono-
layer SAL 3o A-2).Data were stored on videotape and
evaluated by independent observer. Kidneys of 3o
dialysis patients (post mortem) were examined with
light microscopy and one nephrectomy specimen after
perfusion fixation (glutaraldehyde) with electron
microscopy (EM). Even in incipient renal failure,
multiple cysts were demonstrable in some patients
(S-Cr 3 mg/dl:225 of pat.) particularly in analge-
sic nephropathy. When hemodialysis was started (S-
Cr lo mg/dl) 35 of patients had multiple cysts.
On hemodialysis, prevalence, number and size of
cysts increased progressively with time. After 8 y.
925 of pat. had cysts. Enlargement of kidneys and
polyglobuly was noted only in 2/108 patients.Cyst
lumen was filled with amorphous or lamellated pro—
teinaceous material of microfibrillar structure (EM).
Scanning EM showed multiple interconnected cavities
without evidence of distal occlusion of nephrons.
Epithelia had either characteristics of intact pro-
ximal (microvilli ,mterdi gitations, abundant lysoso—
mes or mitochondria) or distal tubule cells. It is
concluded that multicystic transformation may ap-
pear in early renal insufficiency,increases with
duration of renal failure, is particularly common
in medullary disease and presumably results from
intratubular blockade by protein coacervates.
URINE ACIDIFICATION IN CIRRHOTICS AFTER SPIRONO—
LACTONE, J.M. Roscoe, C. Virani*, and C.C. Williams
Department of Medicine, The Wellesley Hospital,
University of Toronto, Toronto, Ontario.
Spironolactone (5) has been associated with HCMA
in cirrhotics. This was evaluated by CaC12 load
in 8 cirrhotics with ascites, before and after
treatment with S. Cirrhotics fell into 2 distinct
groups pre S. Gp I (normal serum Na and Cl and
high urine Na excretion) acidified the urine nor-
mally (UpH(5.35). Gp 2 (significantly lower serum
Na and Cl and low urine Na excretion) had impaired
acidification (UpH>5.35). NAE appears lower in
Gp 2 (NS). The minimum urine pH in Op 1 rose
slightly (NS) after S, but TA, NHk+ and NAE did
not change as evident in normals. (ASN abstract
1982). Serum electrolytes (meq/l) and urine data
(ueq/mg Cr) are as follows:
Pre S Post S Pre S Post S
Opl Opl Gp2 Gp2
UpH 5.03± .1 5.7k-I- .li 5.15± .1 5.25+ .3
TA 21 + 8 31 ÷ 15 29 + 11 19
NH 105 +110 70 + 30 105 + 67 56 '*8
NAE 126 99 26 135 80 75 50
UNa 131 7 7* 172 130
S Na 139 5 130 l3'* + 2 132 2
Cl 106 + 3 95 + 5** 101* + 3 97
Minimum urine p1-1 fell to normal values in Op 2
post S. No change in TA, NH'*-I-, NAE was seen but
urine Na appeared to rise (NS). No systemic
acidemia was seen in either group. We conclude
1) A urine acidification defect (pH criteria) was
seen in cirrhotics with hyponatremia and low Na
excretion pre S but not after S. 2) NAE did not
change in either group (after S).
* P40.05, **
URINE ACIDIFICATION IN NORMALS AFTER AMILORIDE
J.M. Roscoe, C. Virani*, and C.C. Williams, Depart-
ment of Medicine, The Wellesley Hospital, University
of Toronto, Toronto, Ontario.
Amiloride (A) is known to interfere with
distal nephron H+ secretion. Urine acidification
was therefore studied in 11 normal subjects,
before and after 5—10 days treatment with A
(5mgOD). NH4CI and HCO3— load tests were done.
Results were compared between pairs. A further
4 subjects were studied after A (l5mgOD). Serum
electrolytes (meq/L) and urine excretion data,
(pH units or ueq/mgCr) were as follows.
Pre A Post A Pre A Post A
(5mg) (5mg) (15mg) (15mg)
UpH 4.87+ .2 4.9 + .1 4.78+ .1 4.83+ .2
TA 48 31 34 18 21 4 32 17
NH4+ 22 31 27 + 21 46 8 49 11
NAE 70 31 61 1 26 67 11 80 27
U Na 154 77 205 65 235 32 140 26*
U—BpCO2
SNa
38
138+
11
3
43
139
15 51
2 138
9
2
18
136
36
3
K 4.1 .2 4.5 .3**4.2 .1 4.6 •5**
Cl
Bic
108
20
4
1
111
21
2* 108
1 24
4
1
106
23 +
2
2
Cr 1.0 .1 1.0 .1 0.9 .1 1.0 + .1
*p<Q5 **p<.Ol
Both groups developed an increased serum K+
after A indicating A effect. However, in mimimum
UpH in both groups remained well below the accept-
ed normal of 5.35. No changes in TA, NH4+ or
NAE was seen in either group after A. A fall
in U—PCO2 was seen but was not significant.
We conclude that despite evidence of A effect
no impairment of urine acidification is seen
with high or low doses of A.
ATHEROMMOUS CHOLESTEROL EMBOLISM TO THE KIDNEYS
--AN UNSUSPECTED CAUSE OF RENAL FAILURE. Isam
Salah, M.D., Department of Medicine and —
Pathology, William Beaumont Hospital, Royal Oak,
Michigan.
Atheromatous embolism is a potential cause
or renal failure which may follow cortography
and/or aortic surgery. Seven patients with this
disorder were identified during a two—year period.
All were males with known atheromatous vascular
disease. The majority had sever hypertension.
Six of the seven patients had transfemoral
arteriography preceding the onset of renal failure.
Two of these had adbomina]. aortjc surgery follow—
in the angiography.
The ensuing renal failure was rapidly pro-
gressive and was a major cause of morbidity and
mortality. Four of the six patients who had the
invasive procedures died within two months of the
procedures. All had Cholesterol clefts identified
in renal:artericles at kidney biopsy or at autopsy.
In only two cases was the diagnosis suspected prior
to tissue examination.
Cholesterol embolism with subsequent renal
failure must be regarded as an important hazard
in the performance of invasive radiological and
surgical procedure involving the abdominal aorta.
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J LIPIDURIA(L): A FREQUENT FINDING IN NON—GLONERULAR
RENAL DISEASE (NGRD): P. Sanchez5, C. Sraden, N.
Stupak5, N. Germain, J. Fitzgibbons, Renal Ser-
vice, Raystate Med. Ctr., Springfield, Mass.
L is considered to be a marker of glomerular
diseases with heavy proteinuris; it is felt to re-
sult from abnormal glomerular filtration of lipo—
proteins and then conversion of the lipid to cho-
lesterol esters by tubular cells. L is thought to
be rare both in the absence of heavy proteinuris
and in NGRD. In order to determine whether L is
found in renal diseases without heavy proteinuria
we reviewed the medical records of all patients
who had urinslyses done in our renal lab from 2/75
to 6/83 demonstrating +2 proteinuris snd L. L
is defined as snisotropic material with symmetric
"maltese crosses" on polarized microscopy and in-
cludes oval fat bodies, fatty casts, and free fat.
188 pstients were identified and 156 patients had
sufficient data to make a definite diagnosis. The
date are grouped by diagnosis indicating the num-
ber and % of patients ( ) in each category:
CHRONIC RENAL FAILURE ACUTE RENAL FAILURE
Glomerular 79(51) Glomerular 8( 5)
Interstitial 17(11) ATM 20(13)
Polycyatic 5( 3) Pre—renal 16(10)
Renal cs 2( 1) Interstitial 2( 1)
7 patients (5%) had no evidence of renal disease.
A total of 69 patients (1414%) had NGRD and 72 pa-
tients (147%) had +1 proteinuria or less.
We conclude: 1) L is a common finding in the
absence of heavy proteinuria; 2) L is s frequent
finding in NGRD; 3) L is not a specific marker for
glomerulsr disease; 1$) The presence of L in pa-
tients with NGRD and without renal disease sug-
gests that L may result from primary lipoid de-
generation of renal tubular epithelis.
JLOCALIZATION OF URINARY TRACT INFECTION BY B2-
MICROGLOBULIN. Kamal Sethi and Louis H. Diamond,
Georgetown University Medical Service, Nephrology
Division, D.C. General Hospital, Washington, D.C.
Localization of urinary tract infection (UTI)
was studied in 44 adult patients, 14 males and 40
females. B2—microglobulin (B2m), a low molecular
weight protein handled by the proximal tubular
cells, was used as a marker of upper (UTI) and was
compared with the antibody—coated bscteria test
(ACB).
The B2m and ACB were compared with the clinical
syndromes of pyelonephritis (PN) and cystitis (CS).
In 12 patients with PN, the B2m was markedly ele-
vated (table) and there were no false negatives. Of
22 patients with uncomplicated CS, B2m was normal
in 20. However, B2m was elevated in 8 patients in
whom CS was associated with chronic renal failure,
sminoglycoside administration or malignancy, and in
2 other symptomatic patients with suspected renal
bacterial colonization. The ACB correlated very
poorly with the clinical syndromes, and was an un-
reliable test for localization of infection.
The 112m, based on our data, is a sensitive test
for differentiating upper tract infection from un-
complicated CS. Its usefulness may be limited in
those with renal failure and malignancy.
Clinical Urine B2m* Urine* ACB
Syndrome (n=4—36OJjg/L) B2m/creat
Pyelonephritis 25,606 371 27.3% +ve
(n=l2) 72.7% F—ye
Cystitis (n3O)
• Uncompl(n22) 120 1.8 56.7% —ye
-. With RF(n=5) 83,297 1799.2 43.3% F+ve
tMean values; F—ye—false negative; F+ve—false posi-
tive; Uncompl—Uncomplicated; RF—renal failure.
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L%ENEFITS AND LIMITATIONS OF EXERCISE TRAINING IN
PATIENTS ON MAINTENANCE DIALYSIS. R. Shalom,* J.A.
Blumenthml,* R.S. Williams,* and V.W. Dennis. Duke
University Medical Center, Durham, North Carolina.
An exercise conditioning progrmm was tested for
use in the rehabilitation of patients on main-
tenance dialysis (MD). We offered a supervised, 12—
week exercise training program to 174 patients on
MD; 14 patients volunteered and completed a series
of paychologic and physiologic teats at the
beginning and end of 12 weeks. Seven patients
(Group 1) attended more than half of the thrice
weekly training sessions; 7 patients (Group 2)
attended fewer sessions. Patients in Group I
increased their peak treadmill performance (Balke
protocol) from 4.4±2.1 (SD) to 6.8±1.1 METS
(p+0.Ol), peak oxygen consumption from 15.4±5.8 to
21.0±5.4 ml/kg.min (P<0.001) and oxygen pulse from
0.11+0.03 to 0.13±0.02 tel/kg. beat (P<O.O5). No
changes occurred in hematocrit, left ventricular
ejection fraction, blood pressure or psychologic
test results. Patients in Group 2 did not improve
their exercise capacity. Psychologic testing at
entry showed that patients in Group 2 had
significantly higher scores for hostility, anxiety
and depression than those in Group 1. Groups 1 and
2 did not differ in their demographics, initial
tests of maximal subjective work capacity,
hematocrit or left ventricular ejection fraction.
We conclude that the physical work capacity of
patients on MD is markedly impaired but can be
improved by exercise training. Despite this
benefit, the overall impact of this type of program
may be limited by low rates of enrollment and
sustained participation that seem related in part
to coexistent psychologic abnormalities that are
prevalent in the dialysis population.
SUPPRESSION OF .ALDOSTERONE (A) PRODUCTION BY LOW
DOSE HEPARIN (N). R.A. Sherman and M.C. Ruddy,
Divisions of Nephrology and Hypertension, Depart-
ment of Medicine, UMDNJ—Rutgers Medical School,
New Brunswick, New Jersey.
g in doses of at least 20,000 units daily in-
hibits adrenal production of A. Low dose H is
widely used for the prevention of deep vein throm-
bosis but no information is available on whether
this reduced dosage also impairs A production. We
studied effects of 10 dsys of "mini—dose" H in
five healthy male volunteers.
Baseline urinary A, electrolytes and crescinine
were measured in a 24—hour collection. On day 0
serum electrolytes, plasma renin activity (R) and
A, body weight, blood pressure (BP) and pulse were
measured at 8:00 a.n. and again at noon after oral
furosemide (60 ng) and 4 hours of ambulation. g,
5,000 units SQ every 12 hours, was then begun.
Baseline studies were repeated after 5 and 10 days
of H except in one subject who was only restudied
after 10 days. Ad lib diet was followed by sub-
jects throughout.
Baseline and stimulated R levels were unaffect-
ed by H. Plasma A levels declined after N in all
eighteen determinations when compared with the
corresponding values obtained prior to H:
Plasma A (ng/dl) Urinary A
8:00 a.m. Noon (mg/day)
0 17.2±15.3 22.4±16.0 11.5±7.5
5 6.6± 3.7 7.0± 2.8 5.3±3.2
10 *43+ 2.0 *6.2± 3.5 *6.8±8.6
mean S.D.
*p<O.OSVDay 0 (Sign Test)
Hence, low dose H inhibits A production.
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JHIGH—DENSITY LIPOPROTEIN (MDL) CHOLESTEROL & SUB-
CLASSES HDL2 AND HDL3 LEVELS TN CHILDREN WITH NIN-
IMAL CHANGE NEPHROSIS (MCN) & NEPHRITIDES. K.J.
Sheth, M.N. Reddy,* K.K. Kher.* Nil. Child. Hosp.,
Med. Col. of Wiac., Dept. of Peds., Nilwaukee, WI.
and Northwestern Univ. Ned. Sch., Dept. of Pathol-
ogy, Chicago, Ii.
Plasma MDL cholesterol level, an independent
risk faotor for atherosclerosis (AS), ia variable
in NCN. Although subclass NDL2 has stronger cor-
relation with AS, there are no reported studies of
plasma HDL2 in NCN. We studied HDL, HDL2 and HDL3,
total cholesterol (TC), and TC/HDL ratio as AS
risk factor in 33 children (age 3—14 yr) with NCN
(GpA); 10 (7—14 yr) with chronic nephritides and
normal renal functions (GpB); and compared to 101
normal children (5—14 yr) (GpC). Group A was sub-
divided into Al—relapse MCN (n12); fl—early re-
mission with prednisone (n11); A3—remission for 1
yr, and no treatment (n=lO). Results are expres-
sed in mg/dl (X±SD;*pc0.0l;tp<O.05).
Gp NDL HDL2 HDL3 TC/HDL
Al 32.2+13.8* 19.45+10* 14.3+5.22 16.95±9.5 *
A2 56.3±20.5 29.7 23.2±6.0 4.33+1.06*
A3 49.7+ 8.7 29.0 21.2±5.3 3.68±0.93
B 42.318.3 24.6 18.9* 18.2+5.7 4.69+l.85t
C 46.0+13.0 35.1 20.3+4.2 3.39±0.69
Our data suggests that during relapse of NCN
(GpA1), HDL2 & HDL3 levels are reduced and the
risk for atherosclerosis (TC/HDL) is 5 times nor-
mal. This risk continues but decreases in early
phase of remission (GpA2). There is no increased
risk during remission (GpA3) despite low NDL2
levels. In contrast, in chronic nephritides,
ior to renal insufficiency, HDL2 levels are low
and associated with increased risk of AS (GpB).
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HVPONATREMIA(H) IN THE CORD INJURED PATIENT — A
NEGLECTED PHENOMENA. D. Sica, E. Zawada, M. Midha,*
W. Stacy, W. Falls, R. Hussey.a Medical College of
Virginia and McGuire VA Hospital, Richmond, VA, and
University of South Dakota, Sioux Falls, SD.
(H)(<l3Omeq/L) is commonly observed in spinal
cord injured(SCI) pts. Despite its frequent occur-
rence, this entity has been poorly characterized.
In the past year, we have been able to characterize
the determinants of (H) in 14 SCI pts. The mean age
of this population was 57.2+3.4yrs SEM. The major-
ity of the pts. had high cervical cord injuries(11/
14), and the duration of cord injury was commonly
>6mos(11/14). Following are some of the character-
istics of this population(mean+SEM)(n=14):
5cr SNa+ Uosm CREAT CLEAR
(mg/dl) (meq/L) (mosm/kg) (cc/mm)
.85+102 114.7+2.32 308.9+39.4 69÷11.8
Neuropsychiatric symptoms werepresent in 10/14 pts.
Volume status was normal in 12/14 pts. In all 11
SCI pts. with a chronic injury, (H) had been pres-
ent >6mos. In fact, in 8 of the 11, intermittent
(H) had been present for >2yrs, escaping clinical
notice. Additional data revealed daily fluid in-
takes commonly exceeding 3L/day. In conclusion, we
have described a pt. population in which there is a
unique incidence of (H). In these pts. :1)creatinine
clearance is commonly decreased,2)psychogenic poly—
dipsia is frequently present,3)the prolonged nature
of the intermittent (H) in these pts. would suggest
sufficient polydipsia to overwhelm the ordinary
ability to excrete free H20,4)uri nary osmolality at
the time of (H) reflected the presence of antidi—
uretic hormone(ADH). Clinically detectable (H) in
this population reflects a combination of unusually
high fluid intake and the onset of an acute illness
leading to nonosmotic release of ADH.
VGRANULOCYTE (G) FUNCTION DURING NYPENALINENTATION
(N) IN RENAL FAILURE (RF) PATIENTS.. Dale Sillix,
Nicholas Bondar, Joseph Francis* and William Hriggs
wayne State Univ. School of Nedicine, Detroit, NI
Reports of immunosuppressive effects of Intra—
lipid (Ii) may have particular importance in HF
patients on N because of their impaired lipid met-
abolism and clearance. We studied G function in S
HF patients before starting N, stable on N and be-
fore Ii infusion, and 1 to 4 hrs. after Ii infu-
sion. All HF patients were metabolically stable
and noninfected during the study. N consisted of
35% D/W, amino acids (Travasol, Travenol) and
multivitamins at 1500 cc/24 hrs. 500 cc of 10% Il
(Cutter Nedical) was given twice a week. Dialysis
was provided using usual clinical criteria.
A clinical isolate of Staphylococcus aureus (SA)
was used to test G function. Total bacterial kill-
ing (BK) of live SA was measured over 60 mm. In-
gestion of 3N—thymidine labelled, heat killed SAm
a differential centrifugation assay measured phago-
cytosis (Ph). Chenotaxia (CTx) in modified Boyden
chambers was measured by leading edge technique
using FNLP (10-6 to 10—8 N) as a chenotactic agent
and compared to random locomotion.
SEN preN pre Il post Ii
pN (% ingested) 16±5 19+2 10±4
Cm (li>random) 19±3 25±2 25±4
BK (%) 88+5 72+8 76±6
all p values>0.l
We conclude that Intralipid infusion does not
alter granulocyte function in HF patients receiv-
ing hyperalimentation.
INFLUENCE OF THE BLADDER ON CALCIUM OXALATE CRYSTAL
GROWTH INHIBITION IN DOGS. Lynwood H. Smith,
Xavier Martin,* Terry Opgenorth,* Peter G. Werness*
and J. Carlos Ronero. Nephrology Research Unit,
Mayo Clinic, Rochester, Minnesota.
A chronic experimental model was developed to
study differences in inhibition of calcium oxalate
(CAOX) crystal growth that may exist between urine
collected from the bladder or directly from the
ureters. Seven female dogs, fed the same diet, had
timed urine collections before and 10 days after
bilateral ureterostonies. Absence of dilatation
of the upper urinary tract and normal renal
function were determined by excretory urograms and
serum creatinines (0.97 .16 mg%). Crystal growth
inhibition was measured in a seeded growth system.
Macromolecular polyanion content in urine (mainly
glycosaminoglycans) was estimated from the amount
of alcian blue precipitable material (ABPM)
present. A significant increase in inhibition(p<.OS) and ABPM concentration (p<.OS) per ng.
creatinine was observed in the urine collected
from the bladder, representing respectively a 42%
8% and a 41% 6% increase. These changes were
positively correlated (r=.92, p<.OO1). We con-
clude that in this model the bladder adds inhibi-
tion to urine, this inhibition may come from
large molecular weight inhibitors such as
glycosaminoglycans or RNA and that measurement of
inhibition of CAOX crystal growth in bladder urine
may over estimate the actual inhibition present in
human kidney urine.
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JPREVALENCE OF PENICAROIAL EFFUSION (FE) IN
PATIENTS WITH ENO—STAOE NENAL DISEASE (ESNO) AND
ITS DETECTION BY CONPUTENIEEO AXIAL TOMOONAPHY
(CAT) AND SY TWO—DIIWNSIONAL ECNOCANOIOONAPNY(ECHO). M.A. Solinan,5 E,M. Kaptein,
A. Chsndraratna,5 A.D. Stern,5 L Boswell5 and
S.G. Massry. Dept. Med., Oiv. Nephrol. and
Cardiol., and Dept. of Nadiol., USC Sob. Med.,
Los Angeles, California 90033
FE is a cossson problem in patients with ESND,
but its prevalence is not defined. The sensitivi-
ty and specificity of CAT and Echo in detecting
the presence and the volume of FE are undetermined.
To evaluate these issues, we studied 50 consecu-
tive patients with ESNO (CcrclO ml/min), with and
without clinical suspicion of FE, by Echo and CAT.
FE was detected in more patients (56%) by Echo
than by CAT (22%), p<O.OO1; Echo detected FE in
all with positive CAT. By Echo, FE was large in
1, moderate in it and small in 23 patients. 8
(16%) of 50 patients were suspected to have pen—
carditis and 7 had FE by Echo. Cardiomegaly with-
out heart failure was present in 514% of the pa-
tients with ESND. Although 81% with cardionegaly
had FE, 39% without cardiomegaly also had FE
(pcO.Ol). These data show that in patients with
ESND: 1) FE is very common and is frequently
unsuspected clinically, 2) Cardiomegaly without
heart failure raises the suspicion for FE, but ab-
sence of cardiomegaly does not rule out FE, 3)
Echo is the most sensitive and specific method of
detecting FE and it) it is advisable to evaluate
all newly diagnosed patients with ESNO by two—di-
mensional echocardiography.
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RENAL FUNCTION IN HEART TRANSPLANT RECIPIENTS. W.N.
Tauxe,* D. McGiffin, R.N. Karp. Univ. of Alabama in
Birmingham Med. Ctr., Depts. of Nuclear Medicine &
Surgery. Birmingham, Alabama.
Post—heart transplant renal problems are often
attributed to Cyclosporin. Eighteen heart trans-
plants have been performed here without its use. To
evaluate renal function with conventional immuno—
suppression, effective renal plasma flow (ERPF)
measurements have been performed from 2 to 11 times
in all cases, comparing values with data from kid-
ney donors. Studies also included BUN, serum crest—
mine, cardiac output (CO), right ventricular biop-
sy. Typically, ERPF before surgery were very low
(mean=170 ml/min), rose soon thereafter to reach
maximum on days 5—10, then to plateau at approxi-
mately half—normal values. None fell below usual
threshold for hypercreatinemia. Only B patients
attained normal NRPF for age and sex; none main-
tained that level. ERPF was appropriate to CO level
in all but two patients (who were known to have had
intrinsic renal disease before surgery), but only
after 10 days post—surgery. Before 10 days, ERPF
was usually inappropriately low for CO level. No
cause for this lag was determined. Occasionally,
short bursts (-10 days) of creatinine and BUM ele-
vation were seen, even during phases of rapidly
increasing ERPF. Tubular damage as reflected by
prolongation of renal transit time was considered
a possible mechanism. This was proven on subsequent
testing. ERPF signalled rejection more accurately
than other tests, as revealed by biopsy. Since none
of our patients was treated with Cyclosporin and
since none has normal renal function, we conclude
that not all post—transplant renal dysfunction
should be attributed to Cyclosporin.
Abstracts
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NTGM RATE OF MORPHOLOCICAL TRANSITION IN CHILDREN
WITH STEROID SENSITIVE MINIMAL CMANGE NEPHROTIC
SYNDROME. Amir Tejani, Anthony Nicastri, Orlando
Adamsom,* Kishore Phadke,* and Noward Trachtman.*
SUNY, DMC, Renal Division, Depts. of Peda and
Pathology, Brooklyn, NY.
We reviewed the clinical course and morphology
of 4B children with biopsy proven M.C.M.S. with a
minimum follow—up of at least 5 years. Mean age
at onset was 4.1 yrs (11 mo—16 yrs). Mean follow—
up was 11.2 yrs (5—1B). 33 of 4B children (66%)
underwent a second biopsy at a mean time of 4.5
yrs after the first biopsy because of frequent
relapses or steroid dependence. 15 (45%) convert-
ed to focal segmental sclerosis (F.S.C.S.). 9
(27%) evolved into 1gM nephropathy and only 9
(27%) retained the original morphology of M.C.N.S.
6 of these 9 patients with M.C.N.S. had a 3rd
biopsy at a mean of 5 years after the 2nd biopsy.
Only one showed persistent M.C.N.S.
Overall, among patients undergoing repeat renal
biopsies, only 12% continued to show a persistent
M.C.N.S. lesion, the rest evolving into 1gM neph—
ropathy or F.S.G.S. Analysis of age at onset,
frequency of hematuria, hypertension or elevated
creatinine at onset did not distinguish the child-
ren with morphological transition from the remain-
ing ones.
At the end of the study, 25% of these 4B child-
ren are dead of renal causes, on dialysis, trans-
planted or in chronic renal failure with a creati—
nine clearance less than 20 ml/min.
Our study concludes that a very high frequency
of morphological transition is present in M.C.N.S.
patients who have a relapsing or steroid dependent
course and that the prognosis in these cases is
guarded.
DEHONSTRATION OF CRITICAL PERFUSION PRESSURE FOR
RENAL FUNCTION IN PATIENTS WITN BILATERAL RENAL
ARTERIAL STEMOSIS. Stephen C. Textor, Victor
Klimas,* Andrew Novick, and Donald C. Vidt.
Cleveland Clinic Foundation, Cleveland, Ohio.
Atherosclerotic renel arterial stenosis (RAS),
when bilateral, may compromise renal function in
addition to producing hypertension. To determine
the hemodynamic and functional limits posed by RAS
in man, we measured renal plasma flow (ERPF-
iodohippuran), GFR (iothalamate), and UNaW during
graded blood pressure (BP) reduction with nitro-
prusside (NP) in 16 hypertensive patients with
bilateral (n=7) or unilateral (n=9) stenosis. BP
was lowered from 200±9/104±2 mmNg to l4S±6/g4±3
mmNg.
Basal BP Reduction Recovery
Bilateral (n7)
ERPF (ml/min) 148±32 57±12** 145±27
CFR (ml/min) 38±9 15±35* 39±8
Unilateral (n=9)
ERPF (nl/min) 266±27 264±35 240±25
CFR (ml/min) 82±76 76±11 73±8
Rean±SEN, **p<O. 01.
These studies show a marked drop in ERPF and
CFR as BP was reduced in patients with bilateral
RAS. By contrast, BP reduction produced no
changes in those with unilateral RAS. Patients
with bilateral RAS restudied after revasculeniza—
tion no longer decreased ERPF or GFR during BP
reduction. Thus, bilateral RAS may lead to a
pressure—dependent reduction in renal function
which is reversible. Definition of a critical
level of perfusion pressure may assist in identi-
fying patients at risk for loss of renal function
due to RAS during entihypertensive therapy.
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GROWTH FAILURE IN CHILDREN WITH MODERATE RENAL
INSUFFICIENCY (NRI). H. Trachtman,* 0. Adamson,*
K. Phadke,* and A. Tejani. Dept. of Peds, DMC,
SUNY, Brooklyn, NY.
Despite the large number of children with
chronic renal failure, there is insufficient in-
formation about growth retardation prior to end
stage renal disease. It has been stated that a
GFR (ml/min/1.73M2) of 20—25 is the threshold
below which growth begins to be retarded.
We report the linear growth in 9 prepubertal
children with MRI who were followed for at least
1 year (36.6+23.4 mos., mean +SD). Height was
measured with a wall stadiometer. MRI was
defined as a GFR between 20—40. The GFR was
assessed using the endogenous creatinine (cr)
clearance or the length estimation, GFRO.55 x
Length (cm)/serum Cr. There were 6 male and 3
female patients, mean age 9.1 years at onset.
The GFR was initially 31.3±6.3 and declined to
24.8±5.4 at the end of follow—up. The mean serum
CaH was 9.2, P044.7 mg/dl and tCO2 21.1 mEq/L.
The PTH level was elevated in all 5 children with
the determination.
During the observation period, 7/9 children
suffered growth failure. Their mean cumulative
loss of stature for age was 0.71±0.38 SD. The
height SD fell at a mean yearly rate 0.29±0.17.
This is nearly 70% of the mean annual loss of
length for age in dialysis patients, as reported
by the EDTA Registry. We conclude that 1) stable
MRI is associated with a progressive loss of
linear growth for age; and 2)the degree of growth
retardation approaches that observed in children
on maintenance hemodialysis. Hyperparathyroidism
and chronic metabolic acidosis may be contributing
factors to this growth failure.
URINARY CITRATE IN CALCIUM STONEFORMERS.
V.R. Walker* and R.A.L. SuLton. Department of
Medicine, University of British Columbia,
Vancouver, B.C. Canada.
Urinary citrate is a recognized inhibitor of
lithogenesis in Ca stoneformers(SF). The present
study examines urinary citrate (citrate/creatin—
lne(Cr.),mg/mg) and factors which may influence
it in 34 male SF and 15 normal subjects(N) in
2—hr urine collections after 13—hr overnight
fast, and in 4—hr samples following a 1—g oral
Ca load (standard breakfast + Ca supplement).
Following fast, citrate/Cr. was not different
between SF (0.24+0.02) and N (0.29+0.04).
However, urinary citrate/Ca (mg/mg) was lower in
SF than N (2.7±0.3 vs 6.1+1.0, p<O.Ol). Serum
HCO3 was lower in SF than N (26.0+0.4 vs
27.g+0.5 meq/l, p<O.Ol) and correlated with
citrate/Cr. in SF (r=O.40, p<O.O5) but not N.
After the Ca load, citrate/Cr. increased in both
N and SF, but the increment in SF was greater
(10.12+0.02 vs 0.04+0.02, p<O.Ol). However,
citrate/Ca waa lower than pre—load values, and
was still lower In SF than N (1.4+0.1 vs
2.9±0.4, p<O.OO1). Urinary Na and Mg correlated
positively with urinary citrate during fast and
after the Ca load in N. In SF, urinary Na
correlated with urinary citrate during fast only
and a significant correlation was not found with
urinary Mg. Urinary Ca did not correlate
significantly with urinary citrate in either N
or SF. These findings Indicate that a) for a
given level of urinary Ca, urinary citrate is
less In SF than N, b) lower serum HCO3 in SF is
associated with lower urinary citrate, and c) in
both N and SF, urinary Na (rather than Mg or Ca)
Is more consistently related to urinary citrate.
1NAL FUNCTION IN THE FIRST ARTIFICIAL HEART
Lé PATIENT. C. Westenfelder, R. M. Haws,* W. A.
Border, H. Muniz,* D. Duffy,* R. L. Menlove,* R.
L. Baranowski. Univ. of Utah and Salt Lake City
VA Medical Centers, Dept. Medical Biophysics and
Computing, Univ. of Utah, Salt Lake City, UT.
The objective of this study was: 1) to examine
the immediate effect of the artificial heart (and
increased cardiac output (CO)) on renal function,
and 2) to monitor changes in renal function
throughout the 112 days following surgery.
Results: 1) The four— to six—fold increase in CO
post implantation was associated with a parallel
rise in BP. Despite this marked hemodynamic im-
provement BUN rose from 28 to 93 mg/dl and serum
creatinine (Scr) from 1.8 to 2.5 mg/dl by the
fourth post operative day. Urine output and Na
excretion fell in parallel. This deterioration
in renal function coincided with the development
of seizures. With the subsequent reduction in CO
renal function improved, urine output rose and
seizures disappeared. 2) The patient's fraction-
al Na excretion remained below 0.6% throughout
the hospital course, except during three episodes
of acute tubular necrosis (ATN) when Scr rose
to 4.5 mg/dl and the patient became oliguric.
3) During the last seven days the patient became
hypotensive, septic (treated with amikacin),
5cr rose from 1.0 to 4.5 mg and oliguria
developed. The kidney showed features of
classical ATN. Summary: 1) The chronically
underperfused kidneys responded with a deteriora-
tion in renal function to normalization of CO; 2)
except during ATN, the patient persistently
retained salt; 3) a preceding episode of ATN
failed to protect the patient against subsequent
development of ATN.
THE INTRARENAL DISTRIBU7ION OF AZTREOMAM IN HEALTH
AND DISEASE. Andrew Whelton, Robert L. Stout*,
Alan J. Watson*, Johns Hopkins Univ. Sch. of Mad.,
Baltimjre, Maryland.
The nnocyclic beta-lactam antibiotic aztreonam
possesses exceptional activity against gram-
negative pathogens and may therefore be particular-
ly useful in canplex infections of the upper and
lower urinary tract. Using a healthy canine medel(N=41) our studies were designed to characterize
the renal tissue stability of the drug and to
quantify the intrarenal distribution pattern of
the ccxrpound during the production of dilute,
concentrated, alkaline and acid urine. Additio-
nally in 4 patients with severely diseased kidneys
we measured parenchymal concentrations of
aztreonam achieved intra-operatively following a
2-gram infusion of the drug. When stored at _700C
aztreonam remains fully stable in tissue-buffer
homegenates but is unstable in the renal cortex of
intact kidneys. The state of renal physiological
activity significantly medulates the intrarenal
gradient patterns of the drug (isoelectric point =
1). The lowest tissue levels were achieved during
the production of dilute urine (429+22 rrsm/kg)
and the highest tissue levels during the produc-
tion of concentrated acid urine (1279+126 irsm/kg,
pH 6.3). The cortico-papillary gradient increased
6-fold during hydration and 20-fold during hydro-penia. The presence of severe disease in the kid-
ney significantly reduces the tissue concentrations
to levels comoarable to those achieved in the
serun, The microbiologic spectrum and intrarenal
tissue kinetics of aztreonam in health or in
disease make it an important compound in the man-
agement of couplex gram-negative infections of the
upper and lower urinary tract.
/
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BOWEL INFARCTION SECONDARY TO POLYCYTHEMIA WITH
END STAGE CHRONIC RENAL FAILURE (ESRD) SECONDARY
TO POLYCYSTIC KIDNEY DISEASE (PCK). Melvin Yudis,
M.D. and Robert A. Sirota, M.D., Dept. of Med.,
Abington Memorial Hospital, Abington, Pa.
We have recently seen a Pt. on chronic hemo—
dialysis for a period of 14 years develop severe
polycythemia. The cause of his chronic renal
failure was PCK.
This pt. developed after 13 full years of
chronic dialysis increasing psin in his lower ex-
tremities, a ruddy cyanosis of the skin and mucous
membranes, and a feeling of fullness in the head.
He developed signs of an acute abdomen and rapidly
became hypotensive and unresponsive to medical
measures. At post mortem examination, he was found
to have bowel infarction.
The pt. probably had 2 reasons for his absolute
polycythemia. One was related to chronic obstruc-
tive pulmonary disease. The other was related to
his PCK. Perhaps the summation caused a higher
hematocrit than one would ordinarily expect in
ESRD. Clinical signs of secondary erythrocytosis
are generally related to expanded blood volumes
and increased blood viscosity. The increased vis-
cosity can cause an increase in peripheral vascu-
lar resistance and a decrease in blood flow. Then
tissue hypoxemia can result. Thrombosis may occur
although it is unusual. The effects of his under-
lying atherosclerosis as well as drop in blood
pressure on dialysis may have impaired the mesen—
teric circulation so that the increased viscosity
precipitated mesenteric infarction.
Because of the possibility that secondary eryth—
rocytosis can be damaging in the pt. with ESRD on
dialysis, consideration of phlebotomy should be
made whenever the hematocrit goes above 53 to 55%.
CHDNIC N1BULP1ORY PERI[ONEPL DIALYSIS (CPD)
QDRRECI'S ThE HYPORUNONEIIXA AM) HYPOA)NENIA
OF CHIb)NIC RENAL FAILURE. PM Zabetakis, NH Garden-
swartz, G Seligson, MF Michelis, Lenox Hill Hosp.,
New York, New York.
The occurrence of hyporeningnia and hypoaldo-
steroneinia (}IRHA) has been describes in patients
with renal failure of varying degrees. We have
previously observei that HRHA in patients on
chronic htxx1ialysis (ND) is reversible following
gradual but persistent fluid reoval over several
weeks (J Lab din Med 96:734, 1980). The plana
renin activity (PEA) and plana aldosterone levels(PA) have rot been similarly stulied in patients
treated with CPPD. Six patients on C?PD studied9.2±1.2 no. into this treathient nodality had mark-
efly elevated levels of PEA 20.8±6.2 (NL 1-5
ng/ml/hr) and PA 54.8±18.6 (ML 5—20 ng/dl), mean
+ SEI4.
Four of these patients in wiurt PEA and PA were
measured during ND deionstrated prelialysis
values of 1.0±0.4 and 19.0±7.7, respetively.
Despite a significant intradialytic drop in weight(—l.5 kg, p < 0.025), the post-dialysis PEA had
renainel suppressed at 1.3±0.5. PA fell to 9.5±4.5
post-dialysis. Following 10.8±1.2 no. of CAPD,
these pateets experienced a significant rise in
PEA to 14.1±4.6 (p < 0.05) and PA to 67.5±24.8(p < 0,05). This finding is in agreenent with
r&ent reports of a CAPD induced rise in hertato—
crit due in part to a reduction in plara volume.
The observation that HEHA can be cor eted by
gradual fluid reioval on CAPD or ND suggests that
irreversible suppression of the renin—aldosterone
systen is less czmton than previously reported
even in patients with advanced renal disease.
THE REDUCTION OF PROTEINURIA BY NSAID'S AND RENAL
RENIN AND PROSTAGLANDINS. Dick de Zeeuw*, Paul E
de Jong*, John J Pratt* and Ab 311 Donker* (Intr.
by LW Statius van Epa). Univ of Groningen, Dpt of
Nephrology, The Netherlands.
The antiproteinuric effect of the non—steroidal
antiinflammatory drug(NSAID) indomethacin has been
well established in patients with the nephrotic
syndrome (Donker,Nephron 22:374,1978). Since chan-
ges in glomerular hemodynamics are thought to play
a role, we studied the effects of different NSAID's
on proteinuria, PEA, renal prostaglandins (PGE2,
PGF) and GFR in 5 patients. Two had membranopro-
liferative GN, 2 had membranous GN and 1 had focal
glomerulosclerosis. All adhered to a markedly salt-
restricted diet and took diuretics during the study.
Every patient was treated with different NSAID's in
equipotent doses for at least 1 week. All drug pe-
riods were preceded by 10 days wash—out. Measure-
ment of the mentioned variables took place at the
end of each period. The NSAID's studied were indo—
methacin(Ind), diclofenac(Dic), flurbiprofen and
sulindac. Proteinuria (median 9 gr/24h,range 4-14)
was reduced by 73±13, 62±9, 36±16 and —5±15 %, res-
pectively. The urinary PGE decreased proportional-
ly by 85±6, 65±10, 56±9 an —3±8 %, as did PEA.
GYM (median 58 ml/min,range 41-96) fell 27±8 and
18±10 % with md and Dic respectively within the
first week of treatment. After a few months treat-
ment proteinuria, PEA and PG remained low whereas
GYM restored to approximately pretreatment levels.
In conclusion, NSAID's reduce proteinuria caused by
different pathology in salt depleted patients.
Their effectiveness in this respect is clearly re-
lated to their ability to inhibit renal renin and
prostaglandin synthesis.
.68
TREATMENT OF END—STAGE DIABETIC NEPHROPATHY
(ESRD): A DECADES EXPERIENCE AT ONE INSTITU-
TION. S.W. Zimmerman, N. Glass,*H. Sollinger
D. Miller,* and F. Belzer. Departments of
Medicine and Surgery, University of Wisconsin,
Madison, Wisconsin.
We did a retrospective analysis of all dia-
betics started on ESRD treatment (Rx) at our
center. Survival was assessed for various ESRD
Rx modalities, and an analysis of long—term (LI,
3 years), vs. short term (SI, 1 year) survi-
vors was also done. Survival rates for 139
Patients (Pts) are listed: N lyr 3yr 5yr
Living Related Transplant (tx) (37) 94% 85% 85%
Cadaver tx (36) 83% 66% 46%
No tx (66) 54% 26% 14%
Total Diabetics (139) 76% 56% 48%
LI survivors (N34) differed significantly from
SI (N'33) in the following: LI survivors were
younger (33 yrs vs. 41 yrs) and had diabetes for
22 yrs vs. 26 yrs in ST. LI survivors had no
prior history of myocardial infarct or cardiac
arrest but 17 of SI did (P<.OO1). At the start
of ESRD Rx LI had higher blood pressure and
serum creatinine values than ST. Tx was the 10
ESRD Rx in 24 of LT and 7 51 survivors (P<.O1).
Hemodialysis was the 1° Rx in 13 SI and only 4
LI survivors (P<.O1). Intermittent peritoneal
dialysis (IPD) was the 1° Rx in 6 ST and only 1
LI survivor (P<.05). We conclude ESRD Rx for
diabetes can lead to acceptable survival rates.
LI survivors are younger with diabetes for a
shorter period than SI. LI survivors have less
myocardial disease and are apt to have a func-
tioning tx while ST have a high Incidence of
myocardial disease and are more likely to have
received hemodialysis on IPD.
/
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PREDLALYSIS CHEMICAL CRITERIA DO NOT DEFINE ADE-
QUATE DIALYSIS OR LONGEVITY. M.M. Avram, P. Fein,
A. Gan, A. Pahilan, N. Zouabi*, K. Rajpal*, S.Paik*
D. Okanya*. The Long Island College Hospital,
Brooklyn, New York.
We tested the thesis that "low" predialysis serum
creatinine (Cr) and BUN level predicts a group of
maintenance hemodialysis (MD) patients (Pts) with
superior rehabilitation. Current MD Pts (n=13O)
were studied. Group I (adequate) consisted of 43
Pts whose mean predialysis Cr did not exceed 12
mg/dl, and BUN 80 mg/dl. Group II (inadequate)
comprised 87 Pts whose serum Cr and BUN predialysis
exceed Group I. Subsets of the groups included
long—term (over 10 yrs) nephric (n=15) and anephric
(n=5) survivors, and diabetics (n=27). Comparisons
were based on hematocrit (Hct), diastolic blood
pressure (BP), serum albumin, PTH and body weight.
Pta were scored as 1. fully rehabilitated; 2. nei-
ther invalided nor fully rehabilitated; and 3.
significantly incapacitated. Group I Pta were old-
er than Group II Pta (59.8 vs 53.9 yrs), lighter
(128 vs 158 lbs), and had higher serum calcium
levels (9.5 vs 9.2 ing/dl), but were no different
in serum albumin, Hct, PTH, BP (79 vs 82 inniNg), or
mean rehabilitation score (1.8 vs 1.4). Diabetics,
did not differ from Group I Pts in Hct, PTH level
or mean rehabilitation score (1.9 vs 1.8). Long
survivors (over 10 yrs) also were no different
from Group I in mean Hct, serum albumin, PT}1 level
or BP. Interestingly, anephrics had better reha-
bilitation (score 1.2) and lower blood pressure.
Maleness was associated with less favorable out-
come. The greater muscle mass in men might expl-
ain why Group I was 65% women and Group II 56% men.
Our findings infer that adequate dialysis cannot
be defined by predialysis blood chemical values.
ITRANSMISSION OF NCt'1-A NCt)-B HEPATITIS Ill A HED-
DIALYSIS UNIT. Rebecca Backenroth,* Warzie T.
Najadt and Paul Kurtin. tpt. of Wedicine, IIYU
School of Wedicine, New York, N.Y.
We have noted a high incidence of abnormal
liver function tests (IFI's) in our dialysis a-
tients and have atteted to delineate its preva-
lence and etiology. 57 patients (pts) with CPF
received at least 2 consecutive nonths of haro-
dialysis (ID) treatmant over a 12 ronth period.
17 of the 57 pta had abnormal LFT5 on sore than
one occasion. 16 of these 17 pta were asvrmtcnra-
tic. Potential hepatotoxic drugs, including ana-
bolic steroids, were discontinued. 1l 17 pta
ware evaluated with serial LFrs; antibody and/or
antigen titers to hepatitis A, hepatitis B,
Epstein-Barr virus, cvtaregalovirus and toxo-
plaema; and radiologic studies as indicated. Be—
suits of this evaluation uere negative in 15 of
17 patients. 2 pta with gallstones were eliiri—
nated fran further evaluation, and a oresunptive
diagnosis of non-A non-B henatitis (NB) was madein the remaining 15. The pattern of LFP5 ias re-
markable for elevations of SGCYP and SGPT (mean
peak 247, range 60—1720, NL 40), normal bilirubin
and minimal elevations of alk. nhosphatase and
LDH. f'ean duration of NH was 7 po. (2—29). This
may be an underestimate due to loss to folicici-up
of pta with abnormal IFPs. Transfusion history
for the preceeding 6 ire, was remarkable in that
6 pta had one transfusion, 7 pts had none, and 2
are unknn. We conclude that NH can: 1) be
trannitted in HI) units independently of trans-
fusions; 2) is nest often asymptanatic and 3) can
have a prolonged duration. The inplications of
this regarding eventual outcale need further
study.
COMPARISON OF PROSTACYCLIN, A STABLE PROSTACYCLIN
ANALOGUE AND HEPARIN DURING CANINE HEMODIALYSIS.
M. Baum,* M. Connors,* D. ShapirO,* and M. Smith,*
(intr. by M. J. Dunn). Dept. of Medicine, Case
Western Reserve University, Cleveland, Ohio
We compared prostacyclin (PGI2), a stable fluor-
inated PGI2 analogue (PGI2-A) and heparin (H) with
respect to antiplatelet and cardiovascular effects
and efficiency of hemodialysis (ND) in dogs with
chronic renal insufficiency. Chronic renal fail-
ure was induced in 8 dogs by serial ligation of
the renal arteries and unilateral nephrectomy.
Each dog underwent HD at weekly intervals with
each compound. There were no differences among
the three compounds with respect to intradialytic
changes in electrolytes, platelet count, hemato—
crit or leukocyte count. During ND changes in
platelet threshold aggregating concentration in
response to ADP were greater with PGI2—A (46±15 to
89±35 pM) than with PGI2 (35±12 pM to 32±l2pM or H
(64±30 to 61±12 pM) . Urea and creatinine clear-
ances and intradialytic decrement in BUN are
shown in the table.
Agent Cur Ccr %Decrement DUN
1. H 59±5 49±6 45±3
2. PCI2 87±6 72±4 50±4
3. PGI2—A 101±5 73±6 50±2
p 1 vs 2 <0.01 <0.01 <0.05
p 1 vs 3 <0.005 <0.05 <0.05
Mean arterial pressure (MAP) was lower during
PGI2—A HD (100±5 mm Hg) compared to PGI2—HD (120±6
mm Hg, p<O.O25) or H—ND (126±6 mm Hg, p<O.O25)
We conclude: 1) in equally antithrombotic doses
PGI2—A causes greater inhibition of ex vivo plate-
let aggregation and greater decrements in MAP com-
pared to PGI2 and 2) both PGI2-A and PCI2 enhance
dialyzer efficiency compared to H.
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SILICON IS TRANSFERRED TO THE BODY FROM DIALYSATE
IN HEMODIALYSIS. Geoffrey M. Berlyne, Andrew J.
Adler, Jack K. Rubin* and Michael Seidman. *
Brooklyn VA Hospital, Brooklyn, New York and Down-
state Medical Center, State University of New York
Brooklyn, New York.
In regular hemodialysis patients, there is a 2
to 3 fold elevation in plasma silicon (Si) level
compared to normals. To determine the contribu-
tion of hemodialysis to this elevated plasma Si
level, 13 different make artificial kidneys were
dialyzed with regular dialysate and 2 litres of
trace element pure water circulated through the
blood compartment. Si levels in the "blood"
compartment reservoir reached dialysate levels
of 3 to 7 pg/ml in all kidneys within 15 minutes,
reaching 2 pg/mi within 2 to 3 minutes. Due to
matrix effects interfering, measurements of plas-
ma Si are crude, but plasma levels do not rise
rapidly during dialysis indicating that the
transferred silicon is being sequestered in the
body. Extrapolating from 15 to 30 minute dialy—
sate water model data to a b hour hemodialysis
would indicate that at least 280 mg of Si are
transferred to the body, equivalent in a year to
g of Si or 150 g of silicic acid. It is
likely that some of this is sequestered as insol-
uble calcium, magnesium or aluminum silicates.
In healthy animals, Si is present in bone and in
mitochondria of the brain and the hepatocytes and
is increased in amount in mitochondria of the
uremic rat brain. Further research on body loads
of Si in dialyzed patients and non—dialyzed renal
failure needs to be undertaken urgently. CONCLU-
SION: large amounts of Si are transported into
the body during hemodialysis. Their metabolic
fate is unknown.
I
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REDUCTION OF SILICONE (SI) PARTICLE LOAD DURING
tIFJ4ODIALYSIS (ND). Bommer J.,Pernicka E.,Kessler J.,
Ritz S. (intr. by E.Friedman) Dept.Int.lfed. and
Max-Planck-Insti tut für Kernphysik, Heidelberg, FRG
Deposition in viscera of SI particles released
from SI tubing in the roller pump segment is a re-
cognized hazard of ND. Previous estimates of SI
loads using chloroform extraction assessed only so-
luble SI oligomers and gave low figures (5o ug/5 h
lID). To minimize spallation, we devised a method to
assess the in vitro fragmentation of SI tubing. In
a recirculation system (300 ml saline) with a ND
roller pump (Fresenius Co.) and SI tubing (ID 8 mm
wall thickness 1.8 mm, Gambro Co.) using 25 rpm =
280 mI/mm, silicone particle release was assessed
at various occlusion forces (5—22 kp). SI particles
were counted microscopically after quick filtration
(Millipore) of an aliquot. SI in the native recir—
culation fluid was quantitated by measuring silicon
(Si) using flameless atomic absorption
(serial dilutions, internal standard). When occlu-
sion forces were reduced from 22 to 5 kp by using
different spring coils, SI release per 5 h decrea-
sed from 12.6 + o.9 x lo9 to 3.9 # 1.1 x lo9 par-
ticles or from 1.6 to 0.24 mg SI; this gives an
annual SI load of 25o mg that can be reduced to 36
mg/year by adjustmeOt of occlusion pressure. High,
but not low pressure, caused non—elastic deforma-
tion of SI tubing with hysteresis. We conclude that
reduction of occlusion pressure effectively redu-
ces spallation of SI tubing.
SLOW CONTINUOUS VENOVENOUS ULTRAFILTRATION (SCVU)-
THE SAFEST METHOD CONTINOUS ULTRAFILTRATION (CU).
Harold Bregman, Arie Oren*. Department of Medicine,
Allegheny General Hospital, Pittsburgh, PA.
CU allows better control of fluid management
than hemodialysis but requires either an arterial
cannula or a dialysis blood pump as a pressure
source. Arteriovenous cannulation can produce
hemodynamic instability and is unsuitable in
hypotensve patients. Alternatively, the use of
a dialysis pump requires the attendance of hemo—
dialysis personnel. A new system using a coaxial-
design double—lumen catheter (Vas Cath SC—400), a
conventional volumetric infusion pump, an air
detector and a hemofilter (Miicon Diafilter-20)
was evaluated in 10 mongrel dogs. Ultrafiltration
rate (UFR) measured with an electronic urine
monitor.
At a mean blood flow rate of 25 ml/min, UFR
(ml/hr) at various transmembrane pressures (TMP)
was as follows:
IMP (mm Hg) 0-50 100-150 200-250 300-350
UFR (± SEM) 191±12 323±20 387±18 405±20
UFR varied with hematocrit as well as IMP.
Hemolysis was minimal at all levels of TMP despite
treatment times up to 8 hours.
SCVU confers all of the advantages of conven-
tional CU without the risks associated with
arterial cannulation or need of ancillary
personnel
J.22
NINE MONTHS EXERCISE TRAINING IN SIX HEMODIALYSIS
PATIENTS. K. Brinker, J. Kleiner*, C. Callow*,
A. Browne*, L. Buffetti*, S. Wiggins*,J. Bengfort'
M. von Minden, J.Ball, and G. Devins*. Colorado
Springs, Colorado and University of Calgary, Dept.
of Psych., Calgary, Canada.
We have studied clinical, laboratory and psy-
cfiological parameters in 6 hemodialysis patients
who have now completed 9 months of exercise train-
ing (40 minutes sustained exercise in gym or pool
3 times per week). Caloric intake, CBCs, fast-
ing serum chemistries, exercise treadmill tests,
and psychological profiles (by questionnaire)
have been performed before and at 3 month inter-
vals during the training period. Mean patient
attendance at sessions has been 77%. Body weights
and caloric intake of patients have not changed
(pre—exercise versus 9 months training). Means
for pre-exercise diastolic BP (71 vs 61 mmHg),
exercise work produced (54 vs 70 mets x mm.)
have improved. Hgb (8.8 vs 9.7 gm./dl.) and Hct
(26.6 vs 28.9 vol.%) have risen. Fasting tri-
glycerides have fallen (174 vs 103 mg./dl.), but
cholesterol has increased (177 vs 235 mg./dl.),
and HDL decreased (47 vs 28 mg./dl.). Psychologi-
cal testing suggests less disease interference
with lifestyle, improved self-esteen, decreased
stress symptoms, decreased pain duration and fre-
quency, and increased moderate level physical ac-
tivity in patients following exercise training.
We conclude that exercise training in a small
number of patients suggests a beneficial effect
on Hgb, exercise tolerance, diastolic BP and
psychological measurements. Previously reported
beneficial effects on serum lipids have not been
found to date.
I.70
COMPARTMENTALIZATION OF ANAPHYLATOXINS IN
HEMODIALYSIS. Alfred Cheung,* Dennis Chenoweth,*
Dawn Otsuka,* Lee W. Henderson, VAMC, Salt Lake
City, Utah and VAMC, San Diego, Calif.
Extracorporeal circulation through hemodialy—
sis result in formation of anaphylatoxins C3a and
C5a. Our previous study further showed that peak
plasma C3a concentrations vary significantly with
different dialyzer membranes. In order to define
the compartmental distribution of C3a in the
dialyzer as it may affect the plasma concentra-
tions, in vitro studies were performed. Recalci—
fled banked human serum was recirculated through
cuprophane (Cu), cellulose acetate (CA) and poly—
acryonitrile (PAN) membranes in vitro. An equal
volume of dialysate was recirculated through the
dialysate compartment. Serum concentrations of
C3a at different time points were measured by
radioimmunoassay. After 90 mm of recirculation,
serum C3a level was 6541 259 and 1190 168
ng/ml above baseline with Cu and CA respectively.
In contrast, the level fell to 1071 171 ng/ml
below baseline with PAN. EDTA (to prevent
further complement activation) and radioiodinated
C3a were added to the serum pool before
recirculation in another set of experiments.
Radioactivity adsorbed to the membrane at each
time point was calculated from the measured
counts in the serum and dialysate as well as the
original counts. The adsorbed counts were 8%
(Cu), 63% (CA) and 91% (PAN) of baseline at 90
minutes. Transfer to the dialysate compartment
was less than 15% for all membranes. These data
showed that dialyzer membranes differ not only in
their potential to activate complement, but also
differ in their capabilities to adsorb C3a
molecules onto their surfaces.
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COMPARISON OF SAFETY AND EFFICACY OF HE74OFILTRA—
TION (HF) AND HEMODIALYSIS (ND). Allan J.
Collins, Prakash Keshaviah*, Karen Ilstrup*,
Fred Shapiro, Regional Kidney Disease Program,
Hennepin County Medical Center, Minneapolis, MN
Few studies in the literature have compared
HF and HD on a large scale. We undertook an ABA
study of 24 patients (PTS) consisting of three
months (MO) of HD, 12 MO of HF and 3 MO of HD. A
six station HF unit was established for post
dilution HF with on—site preparation of sub-
stitution fluid. Hemofilters and hardware made
by Gambro were used. HF was calibrated to RD by
serum creatinine clearance and treatment time.
Pre and post treatment weight, BP, pulse and
intratreatment symptoms were analyzed. We have
now completed 15 MO of the study. Small solute
clearances of HO ware matched with HF using high
blood flow rates (546 11 mi/mm) and in some
cases double filters. Smaller decreases of
systolic and mean blood pressure, pre to post
treatment, ware noted with HF the Incidence of
hypotension being reduced from 35% on RD to 17%
on HF. Intratreatment fatigue was significantly
less on HF. Cramps, lightheadedness and
diaphoresis all decreased on HF while headache,
nausea, vomiting and pruritis increased
modestly. A significant (2 mEqIL) increase in
serum total C02 was seen with HF. Mild febrile
reactions occurred in 0.2% of HF treatments.
The completion of the second control period will
allow more definitive comparisons of MD and HF.
Our results to date indicate that cardiovascular
stability and acid—base status can be improved
with HF without sacrificing small solute
removal.
AN ANIMAL MODEL OF HEMODIALYSIS INDUCED
POLYCYSTIC KIDNEY DISEASE (PKD): J.F.S. Crocker,
S.H. Safe. Depts. of Pediatrics, DiThóiisfe Univ.,
Halifax, N.S., Canada and Dept. Vet. Pharm.,
Texas A.& M., College Station, Texas.
Dunnill reported the development of PKD in
approximately 40% of renal failure patients on
long term hemodialysis (H.D.). Others noted that
patients on H.D. accumulate the plasticizer
di—2—ethylhexylphthalate (DEHP) in blood and
tissues. Prolonged exposure to diphenylamine
used in the manufacture of plastics induces PKD
in adult rats. We speculated that plasticizers
leached from dialysis equipment may induce of
PKD. Young Sprague—Dawley rats were divided into
3 groups and fed chemicals three times a week for
one year. Controls (CONT.) received vehicle
only. A 2nd and 3rd group received a toluene—
extracted leachate of dialysis tubing (LEACH) and
DEHP respectively at 2.1mg/kg/feeding. Dosages
were calculated to approximate human dialysis
exposure on a body weight basis. Every 3 months
randomly selected rats from each group were
selected for renal function studies and
histologic examination. The one year group
showed. Tubular Ectasia
GROUP(n) cortical medullary CYSTS NORMAL
LEACH (.36) 41& 117. TT 287.
DEPH (21) 57% 0% 14% 24%
CONT (29) 41% 0% 7% 52%
This preliminary work suggests that long term
exposure to H.D. plast,ericizers may induce
changes of PKD. Chi square analysis of these
data and those from the shorter term studies
reveal a significantly different distribution of
structural abnormalities in the chemically
treated group compared to controls (p=O.04).
1.69
CARPAL TUNNEL SYNDROME WITH CYSTIC BONE LESIONS
SECONDARY TO AMYLOIDOSIS IN CHRONIC HEMODIALYSIS
PATIENTS. Andrew Z. Fenves, Michael Emett,
Martin B. White, and Guerdon Greenway. Baylor
University Medical Center, Dallas, Texas.
Carpal tunnel syndrome (CTS) is increasingly
recognized in patients undergoing chronic hemo—
dialysis. Although the etiology remains obscure,
angioaccess related vascular engorgement and edema
and ischemic neuropathy are two likely possibili-
ties. Amyloidosis (A) is a relatively rare cause
of CTS which had previously been thought to occur
almost exclusively in patients with multiple
myeloma. We report six patients on chronic hemo—
dialysis who developed CTS and were shown to have
A deposition within the synovium. Ainyloid was
demonstrated by characteristic staining on
polarizing microscopy and confirmed by electron
microscopy. Each patient also exhibited radiolu—
cent carpal bone cysts which were histologically
shown to be due to bone replacement by an amyloid
positive synovitis.
The average age of the patient and time on
dialysis were 59 and 7.6 years, respectively.
Serum and urine immunoelectrophoresis and bone
marrow aspirates showed no evidence for plasma
cell dyscrasia in five patients, while one patient
did manifest a monoclonal IgA spike. Autopsies in
two patients and liver biopsy in the third showed
no other evidence for disseminated A. These hemo—
dialysis patients exhibit a unique syndrome of
CTS, lytic lesions of the carpal bone, and A depo-
sition in the synovium and within the bone cysts.
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PHARMOKINETICS (K) OF DESFERIOXAMINE (0) DURING
TREATMENT OF TRANSFUSIONAL IRON OVERLOAD (10) IN
CHRONIC HEMODIALYSIS (HD) PATIENTS. M. Fosburg*,
R.M. Hakim, G. Schulman*, R. Proper*, JPI Lazarus,
L. Wolfe*, and R. Gorin*. Harvard Medical School,
Boston, Ma.
Biochemical and pathologic evidence of 10 is in-
creasingly recognized during long-term HD. 0 is
normally excreted by the kidney. In order to deter-
mine the safety and efficacy of 0 in HD patients,
we examined its K in 12 patients with 10 (mean time
on HO -8.9 yrs, mean transfusion=22 U/yr, mean
serum ferritin =8,472). All patients had elevated
liver enzymes and bone pain and weakness. Iron,
ferrioxamine and D in serum and dialysate were
measured serially following 1 dose and 3 doses of
2 gm of IV D postdialysis. The half-life of 0 was
38.4±3.8 hrs in the inter-HO period and 4.9±0.6 in
the intra-HD period. An average of 3.3 mg of iron!
hr of HO was removed. In 5 patients, 59Fe ferriox-
amine and 14C 0 were administered allowing quanti-
tation of the extradialytic as well as dialytic
removal of iron. Dialytic excretion amounted to
15 mg/dose. However, stool excretion was still in-
creasing at the end of 1 week suggesting this
amount may be an underestimate and that extra di-
alytic excretion may represent an important route
of excretion in these anephric patients. Chronic
administration over 3 months resulted in a plateau
in the concentration of 0 and ferrioxamine. There
was no morbidity other than minor urticaria when
the drug was given rapidly. We conclude that 0 is
safe in patients with 10 and may permit removal of
enough iron to prevent further increase in their
iron burden. 0 may also prevent 10 from developing
in others on HO requiring transfusion.
/.55
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BLOOD-MEMBRANE DEPENDENCY OF ACETATE DIALYSIS
INDUCED HYPOXEMIA. G,C. Francos,* J.F. Burke,Jr.,
M.H. Gee M.V. Tahamont' J.T. Flynn A. Besarab.
Thomas Jefferson University Hospital,
Philadelphia, PA.
To separate the effect of blood-membrane inter-
action from those of solute or gas fluxes in the
genesis of dialysis induced hypoxemia, we compared
changes in P02, leukocyte count, C5a, TxB2, and
P612 during a 30 mm. period of blood-cuprophan
contact without dialysis (ND) with those following
15 mm. of subsequent acetate hemodialysis(AcHD).
During the initial contact period, the dialysate
path was primed with air, acetate, or bicarbonate.
The same 6 subjects were studied with each
protocol.
During ND, P02 did not change with air,acetate,
or bicarbonate prime but the degree of leukopenia
at 15 mm. was similar (49 to 68% decrease).
During subsequent AcHD, P02 decreased signifi-
cantly greater (18.6 + 3.3 mmHg) with acetate
prime than with air prime (9.0 - 1.4 mmHg) or
bicarbonate prime (7.0 + 2.1 mmHg). Recovery of
leukopenia began during ND and continued during
AcHD without temporal differences among the 3
groups. A step_up in C5a across the dialyzer
occurred during ND and AcHD with both air and
acetate but not with bicarbonate prime. Changes
in P02 and C5a did not correlate with each other.
Changes in TxB2 and PGI2 did not correlate with
changes in P02.
We conclude that a significant component of
acetate-induced hypoxemia is conditioned by an
acetate-dependent interaction between blood and
membrane but is not mediated by complement,prosta-
glandmns, or by changes in leukocyte count.
EFFECT OF HEMODIALYSIS ON AZTREONAM PHARMACOKINE-
TICS IN PATIENTS WITH END STAGE RENAL DISEASE.
J.S. Gerig*, N.D. Bolton*, E.A. Swabb*, W.M.
Scheld* and W.K. Bolton, University of Virginia
School of Medicine, Charlottesville, Va.
Serious gram—negative bacterial infections some-
times occur in the setting of both acute and chro-
nic hemodialysis, requiring adjustment of antibio-
tic doses for renal failure and dialysis. Aztreo—
Dam, a new monobactam, may be widely used in this
situation because of its broad aerobic gram—nega-
tive bacterial coverage and likely lack of aller-
gic phenomena in penicillin/cephalosporin sensi-
tive patients. We examined aztreonam kinetics in
such patients both during hemodialysis and in the
interdialytic period, and related aztreonsm and
urea clearance (CL) during hemodialysis. Aztreo—
nam serum half—life was 7.94 hr between, and 2.67
hr during dialysis sessions. Serum, renal, and
non—renal clearances were 24.4, 0.5, and 23.9 ml!
mm, respectively, during the interdialytic period.
Four hours of dialysis removed 38.2% (range 27—58%)
of the antibiotic. Clearance of aztreonam by hemo—
dialysis was 36.6 to 43.2 mi/mm, 50—77% greater
than mnterdialytic CL. Clearance of urea by hemo—
dialysis was 112.4 — 155.6 ml/min. CLaztreonam/
CLurea ratio was 0.28 to 0.33 during the hemodia—
lysis sessions.
Hemodialysis patients under treatment with az—
treonam should receive a supplemental dose equal
to half their usual maintenance dose immediately
after each dialysis session. In any individual
patient undergoing hemodialysis, the relationship
between CLurea and CLsztreonam should allow appro-
priate antibiotic dose adjustment.
THE DELTA AGENT - ANOTHER HEPATITIS HAZARD
IN DIALYSIS UNITS? K. Cmelin, M. Roggendorf,
F. Deinhardt, J. Bommer, E. Ritz (intr. by
E. Friedman). Dept. Int. Med. Heidelberg
and Institute of Virology, University of
Mdnchen, FRG.
Delta hepatitis occurs as an endemic infection
in Italy and some other areas; in non—endemic areas,
it has been noted primarily in NBa Ag (+) drug ab-
users. We recently observed a hepatitis episode in
a 26 y male HAS (+) patient who was neither drug
abuser nor a known hemosexual. He was on hemodia—
lysis since May 1976. HAs Ag and elevated transami—
oases were first noticed in September 1976. Trans—
aminases and alkaline phosphatase normalized gradu—
ally,but HBs Ag persisted .Me was HBe Ag positive
until December l98o and seroconverted to anti—HBe
positive. In July 1981, the patient showed icterus,
nausea, fatigue and elevated transaminases (max.
ALT 168o U, Al' 885 U). Acute CMV, EBV or HAy in-
fections were excluded. Delta Ag was demonstrable
twice during July and anti-delta IgM/IqG (ELISA)
was positive since August in decreasing titers. A
decrease, but no complete normalisation, of trans—
aminases occured. No other patient or staff sero—
converted for anti—delta. Because delta hepatitis
occurs only in HB5 Ag (-I-) patients, HSs AG (+) he-
modialysis patients are particularly predisposed.
More epidemiological data are required to assess
the magnitude of the problem and the necessity for
preventive measures.
VMODIALYSIS WITH SODIUM MODELING (SMD); EFFECT
ON BLOOD PRESSURE STABILITY AND INTRADIALYTIC
COMPLICATIONS. A. Henderson*, G. Zasuwa*, N.W.
Levin. Department of Medicine, Henry Ford
Hospital Detroit, MI.
Eighteen stable chronic hemodialysis patients
who frequently exhibit hypotension during
dialysis using a constant dialysate sodium
concentration of 140 mEq/L (RHO), participated
in a crossover study which compared SMD and RHO.
Both types of dialysis were done with ultra-
filtration controlling dialysis machines (UFD).
Each patient received 3 weeks of RHD followed by
3 weeks of SMD. SMD employed the following
strategy: Maintain dialysate Na @148 mEq/L
until all excess fluid was removed. Then
decrease dialysate Na to 135 mEq/L for at least
30 mm. Patient blood pressure and the number
of symptomatic hypotensive episodes (SHE) were
monitored. Results were as follows (Mean
(+—SEM)) Paired T test.
RHO SMD P
Delta Wt (Kg) 2.9(1.5) 3.0(1.4) NS
Pre Systolic 144.8(21.6) 147.14(23.2) NS
Pos Systolic 125.8(22.3) 130.1(20.6) NS
Pre Diastolic 81.3(13.4) 83.0(14.7) NS
Pos Diastolic 71.4(10.0) 75.5(9.4) <.04
SHE 216 138 NS
Other Na models (linear+decrease: Na+ 145 -
135; stepwise decrease; Na 148,140,135)
combined with various rates of ultrafiltration
did not show better results. Conclusion: SMD
may result in improved vascular stability during
dialysis and fewer SHE. The benefits may be
less apparent when SMD is used with UFD which by
itself may minimize intradialytic complications.
J
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EVALUATION OF ALUMINUM (Al) BINDING TO HOLLOW FIBER
DIALYZERS (HFD). H. l{enriquez, M. A. Burnatowska—
Hledin,* M.J. Clark,* G.H. Ma'or. Michigan State
University, Dept. of Medicine, East Lansing, MI.
Reports that the ultrafilterable fraction of
plasma Al (UFA1) determined by HFD techniques rang-
es from 9 to 50%, and that transfer of Al from dial-
ysate can occur against a concentration gradient
led us to examine the possibility of Al binding to
HFD from aqueous solutions. A vacuum pump was used
to obtain UF from TriEx—1 HFD (primed with normal
saline) by applying a negative pressure of 250 imnHg
at the dialysate outflow (DO) port. Blood and dial-
ysate compartment flow rate was 117 mi/mm. New
HFD were used in each trial. First, 150 mls of Al
solution (344 to 9244.4 pg/L, n=8) were recircula-
ted thru the blood compartment. The %UFA1 ranged
from 1.0 to 37.6% and the amount of Al recovered
(1.8 to 64.8%) did not correlate to the total a—
mount of Al initially present. Secondly, 16 L of Al
solution at constant concentrations (218.6 to 424
pg/L) (n=4) were circulated thru the blood compart-
ment. The % UFA1 determined ranged from 1 to 13.8%
during the first 20 mm, reaching 57.7 to 78% at
120 mm. Finally, to investigate Al transfer from
dialysate, 16 L of Al free water were passed thru
the blood compartment and 16 L of Al solution at
336.7 jig/L were circulated thru the dialysate com-
partment. Samples were collected from blood Out-
flow (BO) and DO ports every 20 mm. After 20 mm
the Al concentration in DO was 10.4 llg/L and BO
0.7 jig/L and after 140 mm 229.5 pg/L and 60.0 pg/
L respectively. These results indicate appreci-
able uptake of Al by the HFD from both dialysate
and blood compartments that seems to be a satura-
ble process. Thus, the use of HFD to determine
UFAL or Al transfer has to be reevaluated.
SERUM COPPER IN HEMODIALYZED PATIENTS. Shinichi
}tosokawa, Seigo Kohira*, Tetsuya Ilsai*, Toshiji
Nishio*, Tadao TosnOyoshi*, Kenji Sawanishi*, Shiga
Univ. of Med., Sci. Hemodialysis Center, Japan.
The serum Copper (Cu) level in hemodialysis (MD) patients is often
lower than in normal subjects (normal values: l00-14Ozg/d1). Serum
Cu abnormality can cause anemia, high fever or hepatitis. We examined
serum Cu levels, Cu transfer during hemodialysis (HD) and the relation-
ship between serum Cu levels before HD and serum ceruloplasmin, red
blood cells (RBC), Hb, Hct, serum iron (Fe), TIBC, UIBC, ferritin,
GOP, GPT and iPTH in fifty patients undergoing chronic MD. Serum
Cu levels were 97 .6±24.7pg/dl before HD and 11 7±23.3pg/dl after MD.
Our hollow-fiber dialyzers made of cuprofan and cellulose acetate
contain Cu (average : lO-2Opg/dl), however the value of copper in the
dialyzer was zero when the dialyzer was washed out by more than 1500
ml of normal saline. The dialysate Cu concentration was 2.6±1 .0.tg/dl.
The Cu concentration in the ultrafiltrate fluid obtained by the ECUM
method was 6.1±2.02.sgfdl, which was 6.7% of the total serum Cu 10
minutes after the beginning of dialysis. The dialysate Cu concentration
increased by diffusion from 2.6±1.OMg/dl to 3.l±l.l$2g/dl because the
Cu concentration in the dialysate was lower than the free diffusible
serum Cu concentration. The serum Cu moving through the daislyzer
did not change significantly. However Hct increased significantly from
24.5±3.8% to 26.4±4.2% during HD. Although the Cu was transfered
from the blood to dialysate by diffusion, the serum Cu concentration
increased due to hemoconcentration during HD. Serum Cu did not
have any significant relationship to RBC, Hb Hct, serum Fe, TIBC.
UIBC, GOT GPT, or IPTH. Serum Cu had a high (O.98, P<0.001)
correlation with serum ceruloplasmin. We concluded that serum Cu
concentration did not change significantly during HD and did not have
any relationship with the indicators of anemia or hepatitis in MD
patients.
V'ACQUIRED RENAL CYSTIC DISEASE (ARCD) WITh
SPOITrANEOUS RENAL RUFI'URE AND RETROPERITONEAL}DRRHA. Larry B. Hudgins, J .P. Lirnbacher ,*
Steve Goryl,* J.W. Crosier,* Glenn Hall.*
Cookeville General Hospital, Dept. of Renal Med.,
Cookeville, Tennessee.
Spontaneous retroperitoneal henorrhage from
rupture of the end-stage kidney is a rarely
reported event in heimdialysis. A five year com-
puter literature search from the National Library
of Medicine yielded a single reference on this
subject. We review the manag .nt of a patient
who developed acute renal rupture resulting in
retroperitoneal hsassrrhage following an uncan-
plicated hrndialysis. Acquired renal cystic
disease (ARCD) and kidney rupture was suggested by
conputer tonography and confirnd at laparotomy.
Cystic transformation of the diseased kidney has
been shn in 40-50% of patients maintained on
hamdialysis. These acquired cysts are consider-
ed ntabolically inactive. Major associations
with cystic transformation appear to be the dur-
ation of the kidney disease and the length of tine
on dialysis. Mfected patients are at increased
risk for retroperitoneal bleeding, renal rupture
and malignant transformation in the acquired cyst
tissue. Without defining the incidence of these
complications, prophyllactic bthephrectcmr cannot
be reccxmnded in patients with lotown ARCD.
Further investigations into the pathoanatcmr,
physiolor and incidence of conlications m ARCD
are warranted.
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ACETATE (Ac) AND BICARBONATE (Bi) HEMODIALYSIS
(HD) CAUSE EQUIVALENT HYPOXIA BY DIFFERENT MECHAN-
ISMS. J.fl.Hunt, L.J.Rubin*, T.R. Chappell*, and
W.L.Henrich. U TX S.W. Med Sch and DVAMC Dallas,
TX
Although arterial hypoxemia durinq HD is com-
mon and may contribute to morbidity, the precise
mechanisms responsible are unclear. Further, the
ability of BiHD to reduce hypoxia is controver-
sial. Thus, we compared AcHD to BiHD both acutely
and after two weeks in 8 stable HD patients usina
a closed system and a double-blind, crossover
design. Dialysate was sampled ininediately pre and
post dialyzer for direct measurement of C02 lost
(or gained) into the bath. Ventilatory studies
and arterial blood gases were also obtained. A-
cute and chronic results were comparable. Acute
results: (*p<05):
2Qa ncQz c9rL
AcHD 7.35 7.35 92 79* 35 34 19 18
BiHD 7.35 739* 96 85* 32 36 17 21*
In AcHD total C02 elimination VC02) and 02
consumption (V02) remained unchanged, while lung
CO2 elimination and respiratory quotient (RQ)fell.
In BiHD, VCO2, Y0 and RQ were unchanoed. Carbon
dioxide was Tost tnto the bath during AcHD (—2.04
ninol/min), but gained into blood during BiHD
(1.64 ninol/min). Despite hypoxemia, minute ven-
tilation decreased in both groups, but the al-
veolar—arterial oxygen gradient was unchanged.
CONCLUSION: In AcHD, a loss of C02 into dials'-
sate decreases CO2 delivery to lung, causina hypo-
ventilation and hypoxia. In BiHD, comparable hy-
poxia occurs because of a net gain of total C02
which increases pH and serum HCO3, thus suppres-
sing ventilatory drive.
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SEVERE REACTIONS TO CUPRAMMONIUM CELLULOSE DIALY—
ZERS. T.S. Ing, J.T. Daugirdas, P.T. Ivanovich,
S. Popli, M. McLaughlin', D. Roxe, F. Krumlovsky,
M. Hurley. Hines—Loyola Medical Center, Hines;
Northwestern Univ. Medical School, Chicago; IL.
At two institutions, 18 patients experienced
23 severe, anaphylactold reactions during dialysis
with cupraimnonium cellulose (CC) dialyzers. Hol-
low fiber dialyzers, from 5 different manufactu-
rers, were implicated in 21/23 reactions. Two
reactions in 1 patient were to CC plate dialyzers
(both from the same firm). Reactions typically
occurred on the patient's first exposure to
a CC dialyzer, or on first exposure to an
unaccustomed type or brand of CC dialyzer.
Symptoms usually developed within minutes
of initiating dialysis, but occasionally were
delayed by up to 30 minutes. They included
a sensation of burning and heat in the chest
and at the fistula site, severe dyspnea, chest
tightness, chest pain, diaphoresis, and feelings
of anxiety. Hypotension was common, and cardio-
pulmonary arrest occurred in 14 patients. Two
patients died. Other common signs and symptoms
were urticaria, pruritus, and flushing of the
skin. Abdominal pain and diarrhea were also
sometimes present.
The cause of the reactions was ultimately
not determined, but less than ideal rinsing
of capillary dialyzers was implicated. We suspect
that substances leached from the dialyzers caused
the syndrome described. The affected patients
experienced no further reactions after they
were switched to dialyzers made of material
other than cuprammonium cellulose.
I DISINFECTION OF REUSED DIALYZERS WITH DIALYCIDETM
*Rajanathan Karalakulasingain, Curtis L. Lynch,
Portland Dialysis Clinic, Portland, Tennessee and
The Sporicidin Company, Washington, D.C.
The efficacy and safety of Dialycide (poten—
tiated alkaline glutaraldehyde—phenate) was evaluated
for disinfection of reused dialyzers. Eight chronic
renal failure patients were treated three times every
week for a period of 5 months in our free—standing
dialysis facility using Cuprophan hollow fiber repro-
cessed dialyzers which were reused an average of 8
times after disinfection with Dialycide. The results
are compared with 2% formaldehyde, the most commonly
used disinfectant for dialyzer reuse.
After rinsing the blood compartment with reverse
osmosis water, followed by reverse ultrafiltration
and a final rinse of both the blood and dialysate
compartments, both compartments were filled with a
1:20 dilution of Dialycide and storedfor 48 hours.
Testing was performed weekly for antimicrobial activ-
ity acainst gram—positive and gram—negative organisms,
including P. aeurigenosa and S. cholerasuis on a
sample of the final rinse water. Bacteriologically,
Dialycide was found to be at least as effective as
formaldehyde.
Analyses of patient serum creatinine, creatinine
clearance, and BUN showed no adverse affect on the
solute clearance or the mechanical integrity of the
dialyzers. CBC, platelet counts and complement
activation values indicate biocompatibility with
residual Dialycide.
Rinse time prior to patient use averaged 10
minutes to reach residual levels of less than 2 ppm.
In this series, over 500 reuse procedures were
performed. No adverse clinical reactions or toxic
affects were observed. None of our staff or patients
experienced mucosal or skin irritation. Dialycide
is a safe, effective replacement for formaldehyde.
ON—SITE PREPARATION OF SUBSTITUTION FLUID FOR
lARGE SCALE DELIVERY OF HEMOFILTRATION (HF).
Prakash Keshaviah*, James Ebben*, David Hirsch*,
Douglas Luehmann*, Allan Collins, and Fred
Shapiro, Hennepin County Medical Center,
Minneapolis, Mn.
Large—scale exploitation of HF has been
hampered by the costs of IV quality substitutionfluid. We have recently established a large HF
unit (24 patients). Over a 12 nnth period we
have prepared more than 130,000 liters of sub-
stitution fluid on—site. Water pre—treated by
chlorination, softening, iron filtration, carbon
filtration, sediment filtration and reverse
osmosis (RO) is blended with hemodialysis con-
centrate and membrane filtered into a batch
tank. This fluid is then further membrane
filtered during infusion into the blood circuit.
Two different systems were used. For the morning
patient shift, an Individual Gambro R.O. unit(1.4 1/mm) was used and the product water mixed
with the required volume of concentrate. For the
2nd and 3rd patient shifts, turn—around time was
short, requiring a high capacity (6 1/aim)
central R.O. system, water and concentrate being
blended with a Drake—Willock proportioner. In
3841 treatments, we have observed 7 mild febrile
reactions (0.2%) that were successfully resolved
with hydrocortisone and Benadryl. No pyrogen wasdetected in the substitution fluid used for
these treatments (sensitivity: .013 ng/ml). On-
going surveillance of pyrogen and microbiologi-
cal quality is essential. The cost of substitu-
tion fluid is expected to be comparable to that
of dialysate, with a trade—off between the
decreased volume for HF (30 L) and quality
control Costs.
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SLEEP APNEA IN A CHRONIC STABLE MALE DIALYSIS POP-
ULATION. P. Kimmel, R. Miliman, E. Shore, A.
Wasserstein, A. Pack. Dept. of Med., Hospital
of the Univ. of Penna., Philadelphia, PA
In a chronic stable outpatient dialysis popu-
lation, all 29 male patients undergoing daytime
dialysis were interviewed for the presence of symp-
toms suggestive of sleep apnea syndrome including
daytime hypersomnolence, nocturnal arousals, morn-
ing headaches, and excessive movements during
sleep. Twelve of the 29 (41%) had positive clini-
cal histories. Eight of the 12 consented to under-
go all—night polysomnography with continuous moni-
toring of sleep stage, respiratory effort, heart
rate and oxygen saturation. Each patient had an
apnea index (the total number of apneas and hypo—
pneas associated with a 4% fall in oxygen satur-
ation per hour sleep) calculated. Six of the
patients were found to have sleep apnea which was
primarily obstructive in type. The mean apnea
(±SD) for these six patients was 65±22 episodes
per hour sleep time. Because of recent informa-
tion linking testosterone administration to the
development of obstructive apnea (Sandblom, N.
Engl. J. Med. 308:508, 1983) we investigated the
role of testosterone in the pathogenesis of sleep
apnea in this population. Four of the six patients
with sleep apnea had been receiving weekly IN in-
jections of testosterone enanthate (250 iug). These
four patients were restudied after the drug had
been discontinued for 60 days. None demonstrated
an improvement in their subjective sleep Com-
plaints or had a decrease in their apnea index.
In conclusion, sleep apnea syndrome is common in
male dialysis patients. Its causation is present-
ly unknown. It is not reversible after discontin-
uation of testosterone therapy for two months,
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SALT INTAKE AND HYPERTENSION IN DIALYZED PATIENTS
Genjiro Kimura, Takahiro Ikuma,* and Yukimasa Shi—
mosaka.* Div. of Nephrology, Natl. Cardiovascular
Ctr. & Dept. of Medicine, Kansai Medical Univ.,
Osaka, Japan.
A positive relationship between the amount of
salt intake and blood pressure has been confirmed
in subjects whose kidneys are functioning proper
ly, but not in dialyzed patients. We developed
a simple method to calculate the amount of sodium
intake in dialyzed patients and examined its rela-
tionship with blood pressure.
In 15 chronic dialysis patients, the total body
fluid volume (V) was obtained based on urea kinet-
ics. The postdialytic V and the predialytic V be-
fore the next hemodialysis were determined to be
30.9±1.6 L(57±2%BW) and 34.0±1.6 L(6O±2%BW), re—
spetively. The post— and pre—dialytic serum
[Na ] were 141±1 and 138±1 mEq/L. The amount of
sodium intake was calculatd as the change in the
product of V and serum (Na ] assuming that the ab-
solute amount of intracellular effective osmotic
cationa was constant. The amount of sodium in-
take, 334±38 mEq/interdialysis and 187±21 mEq/day,
differed widely among patients and was found to
correlate positively with the interdialytic weight
gain, 3.1±0.3 kg (r.90, p<.OOI) as well as the
predialytic mean blood pressure, 100±5 mmHg (r=
.73, p<.Ol).
The amount of sodium intake can be easily cal-
culated in routine hemodialysis without measuring
extracellular fluid volume. Since most types of
hypertension are salt and volume dependent in dia-
lyzed patients, salt restriction is essential to
control both body fluid volume and blood pressure.
.70
ARTERIAL HYPOXEMIA AND CARDIOVASCULAR INSTABILITY
DURING BICARBONATE HEMODIALYSIS FOR ACUTE RENAL
FAILURE IN MECHANICALLY VENTILATED PATIENTS.
K.F.Kop?, G. SchBtzie—Schuler, R. Behrends,
T. Pankiewicz. Techn. U. München,FGR,II.Med.Kl.
Changes in arterial oxygen tension (PaO
and arterial blood and_dialysate acid—base2
composition (PCO, HCO3) have been measured in
six patients with acute renal failure who were
being mechanically ventilated and who presented
variable degrees of cardiovascular instability
during hemodialysis. Simultaneously white blood
count was measured at the beginning and after 15,
30, 60,120 mm of dialysis. No loss of CO , into
the dialysate was observed, but net bicaronate
uptake and increased PCO2 in the efferent blood
of the dialyser was demonstrable. Arterial
hypoxemia occured in several patients and
correlated with the falls in arterial blood
pressure during treatment inspite of unchanged
ventilatory parameters and FiO2. There was no
correlation with changes observed in the white
blood count.
In conclusion, arterial hypoxemia in mechani-
cally ventilated and circulatory unstable patients
during acute bicarbonate hemodialysis is most
likely a symptom of diminished pulmonary perfusicn
due to cardiocirculatory insufficiency.
1.15
ENERGY EXPENDITURE IN CHRONIC RENAL FAILURE AND
HEMODIALYSIS PATIENTS. Joel D. Kopple, John K.
Shaib,* and Francisco Monteon. Dept. of Med.,
Harbor—UCLA Med. Ctr., Torrance, Ca.
Several studies show that clinically stable
chronic renal failure (CRF) and hemodialysis (HD)
patients generally eat less calories than normal
individuals of the same age, weight and sex, and
often have malnutrition. Their lower energy CE)
intake may reflect decreased E needs or inadequate
intake with normal or increased E needs. Since
there are almost no data on E requirements in
uremic patients, we assessed E expenditure (EE) by
indirect calorimetry in 9 normal subjects and 7 CRF
and 6 HD patients. Resting EE was Q.91±D.23 (SD),
O88±0.l8 and 1.11±0.23 Kcal/l.73 M'/min in normal,
CRF and HD subjects, respectively (normal vs CRF vs
HD, p:NS). EE during quiet sitting was 0.98±0.20,
0.85±0.18 and 1.10±0.18 in the 3 groups (normal vs
CRF vs MD, p:NS). After a test meal and graded
bicycle exercise, EE increased similarly in all 3
groups. Ten N balances were performed in 4 CRF
patients fed 0.55—0.60 g/kg/day protein diets in a
CSC, while E intake was 15, 25, 35 or 45 Kcal/kg/
day. Each E intake was fed for 28±7 days. With
higher E intakes, N balance became more positive:
15, -0.08 g/day, n=l; 25, +0.26±0.17 g/day, n3;
35, +0.64±0.36 g/day, n=3; 45, +0.91±0.71 g/day.
N balance correlated with E intake: r+0.663, p
0.05. These data indicate that EE is not dimin-
ished in uremic patients, low E intake in CRF and
HD patients indicate anorexia and not an adaptive
response. Adjusting N balance for unmeasured
losses indicates that a minimum of 35 Kcal/kg/day
is necessary to maintain N balance in patients
ingesting about 0.55-0.60 g/kg/day.
.63
RENAL OSTEODYSTROPHY IN 131 UNSELECTED HEMODIALY—
SIS (HD) PATIENTS (PTS). F. Llach, A. Felsenfeld,
M. Coleman, J. Pederson, and R. Rosen. Univ. of
Okla. Health Sci. Ctr. and VANC, OKC, OK.
Various types of bone histology (RH) have been
described in ND pts. Most studies based on BH have
been performed in symptomatic pts. In this study
many of the 131 ND pta were asymptomatic. All pta
came from the same region. Bone histology revealed:
a) osteitis fibrosa (OF), 88 pta (increased bone
resorption, cell activity, fibrosis, and active
mineralization by tetracycline label); b) Osteoma—
lacia (OM), 31 pts (increased osteoid, minimal cell
activity and no fibrosis); and c) Apiastic bone
disease (ABD), 12 pts (normal osteoid volume, min-
imal cell activity and decreased mineralization).
Bone histology revealed aluminum (Al) deposits in
29 ON, most ABD, and rare OF pts. Significant
blood chemistry differences (p<.OS) were calcium
8.8±.l (OF) va 9.9±.8 mg/dl (OM); phosphate 5.7±
1.9 (OF) vs 4.7±1.5 mg/dl (OH); alkaline phospha—
tase 181±151 (OF) vs 100±44 (OM) vs 69±15 I.U.
(ABD); Al 105±88 (OF) vs 172±79 (OM) vs 153±58
pg/i (ABD); and parathyroid hormone (PTH) 1.79±56
(OF) vs .93±.34 (ON) vs l.l±.3 ng/ml (ABD). Dialy—
sate water Al after reverse osmosis was < Spg/L.
Tap water Al was variable, ranging from 75—1000
pg/L.
In summary: 1) OF is the most frequent bone le-
sion; 2) OM is present in 23% of pta; it is asso-
ciated with higher serum Ca, lower Pm, higher
serum Al levels, and bone Al deposits; the dialy—
sate Al concentration was < Spg/L, so that the
source of Al may come from oral intake; 3) ABD was
present in 9% of pta and is associated with normal
osteoid volume, decreased cell activity, Al de-
posits and lack of mineralization.
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EFFECTS OF BATH COMPOSITION AND DLALYZER MEMBRANE
ON LEUKOCYTES AND OXYGEMATION DURING HEt4DDIALYSIS
(HD) WITH CITRATE ANTICOAGULATION (AC). H.
MacDougall, R. Seaton*, D. Diederich and 'T
Wiegmann*. Dept. of Medicine, Univ. of Kansas,
Kansas City, Kansas and the VAMC,Kansas City,
Missouri.
We have recently reported the effects of
citrate AC on preservation of WBC's and showed
complete dissociation of HD—induced leukopenia
and hypoxemia. The present study was done to
evaluate the additional effect of dialysate
composition. Acetate (A) and bicarbonate (B)
were used in a cellulose acetate (CD 11000) and a
cuprophane (THF 1500) membrane during citrate Ac.
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SUCCESSFUL REMOVAL OF ALUMINUM FROM BONE OF
DIALYZED PATIENTS TREATED WITH DESFERRIOXANINE
(DFO). N.H. Malluche, A.J. Smith, K. Abreo*,
M.C. Faugere*. Div. Nephrol., Bone & Mm.
Metabol., Univ. of Kentucky, Lexington, KY.
Longtertn intermittent DFO therapy was given to
7 dialysis pts with bone aluminum accumulation
(BAA). BAA was diagnosed using a histochernical
stain for AL, atomic absorption spectrophotometry
and energy dispersive X—ray analysis (EDAX). DFO
was administered at a dose of 6 g/week. Rises in
serum Al were observed 5 hr after DFO for 1 week
to 3 months. Clinical improvement was seen within
2—4 weeks of treatment. There were no major side
effects and no significant changes in serum calci-
um, phosphate, creatinine, hematocrit, and iron.
Alkaline phosphatase and parathyroid hormone (PTH)
levels rose in individual pta. Repeat bone biop-
sies in 3 pts after 7—8 months DFO therapy re-
vealed (1) absence or reduction in stainable AL
(40 + 20 vs 3.8 + 3.8%), (2) decreased bone AL
content (107 + 14.4 vs 53.4 + 13.1 gIg), and (3)
absence or reduction of AL deposits at the miner-
alization front by EDAX. Bone histology showed a
significant increase in osteoid—osteoblast inter-
face (19.0 ÷ 8.5 vs 53.4 + 17.9%), bone—osteoclast
interface (2.72 + 0.95 vs 5.4 + 2.2%), and mineral
apposition rate (0.79 + 0.35 vs 1.26 + 0.30
rn/day). Mean AL removed from bone was 222 + 35 rng
and mean AL removed by hemodialysis 390 ÷ 140 mg.
AL was thus removed from bone and other organs.
In conclusion a) DFO is effective and safe for
removal of Al in renal patients with BAA, b) DFO
therapy might unmask hyperparathyroidism c) Elimi-
nation of Al—DFO complex through the dialyzer
accounts for removal of Al from bone and other
organs.
EFFECT OF ACETATE AND BICARBONATE
HEMODIALYSIS ON LEFT VENTRICULAR
CONTRACTILITY (LVC) IN PATIENTS WITH
DEPRESSED CARDIAC FUNCTION. B. Rai Mehta,
Masood Ahmad,* and Thomas D. DuBose, Jr., Univ. of
Texas Medical Branch, Galveston, Texas.
Recently we reported that LVC, measured as
velocity of circumferential fiber shortening (VCF),
improves to the same extent when isovolemic acetate
dialysis (AD) Is compared with bicarbonate dialysis (BD,
Clin. Res. 31:437A). Since these observations were
made in stable dialysis patients with normal LVC, we
compared the effects of 4 hour isovolemic AD and BD
in 7 patients with depressed cardiac function, as
defined by mean VCF <0.8 circ/s. All dialyses were
done using the same dialyzer (1.8m2 hollow fiber) and
2D echocardiography was done pre and post to assess
LVC. Results:
pre post pre post pre postAD 7.42 7.44 24.7 21.6 0.53 0.79*
.03 .03 2.0 1.2 .03 .05
BD 7.39 747* 22.3 28.8* 0.56 0.89*
.03 .01 1.3 0.6 .02 .09
< 0.05
Body weight, hematocrit and mean arterial pressure
did not change, suggesting constancy of ventricular
loading. Comparable reductions in creatinine occured
with both AD and BD. pH and HCO3 increased after
BD only, whereas PCO2 decreased after AD (p < .05).
Nevertheless, mean VCF increased after both AD and
BD to the same extent. We conclude that acetate
dialysis does not depress myocardial function in
patients with pre—existing cardiac decompensation.
The data confirm the membrane effect on WBC.
Leukopenia is further attenuated by use of
citrate AC. However hypoxemia remains entirely
unrelated to changes in WBC. Instead, it is
influenced primarily by bath composition.
1 .69\I SEJM PI)LP.CIIN LEVElS IN ZINC—TREBI'EiD AND UN-
TMED HFDDIALYSIS PATIENTS. S. Mahajan, R.
Harbnrger, W. Flamenbaum, A. Prasad, and F. Vc-
Donald. VA Medical Center, Alien Park, MI and VA
Medical Center, Boston, MR.
Abnormalities of zinc (Zn) metabolimu, hyper—
prolactinenia, sexual and gonadal dysfunction are
present in urenic patients. These are not inproved
hy hecdialysis (HD). Zinc supplementation hasbeen slqn to reverse abnormalities of Zn netabo-
lien as well as sexual and gonadal dysfunction.
The nechanien(s) underlying beneficial effect of
Zn is rot clear. Since elevated prolactin levels
have been associated with sexual and gonadal dys-
function in uremia, beneficial effect of Zn maybe related to its effect on serum prolactin lev-
els. To test this possibility, plaena Zn and ser-
izprolactin levels were neasured in 12 Zn—treat-
ed and in 20 untreated HD patients. Data are
Mean + SEt.
Zn-treated p Untreated(ll2) (N=20)
Plaena Zinc (ug/di) 134+12 <.001 88+4
Prolactin (ng/ml) lO74 <.05 28+4
Zinc treated patientshad plaena Zn higher and
serum prolactin lower than those in untreated pa-
tients. Plaeua Zn were inversely related to serum
prolactin levels in all patients (r=O. 42, p< .05).
There was no significant relationship between ser-
tin prolactin levels and dngree of sexual or gone-
dal dysfunction. The results of this study sug-gest that serum prolactin levels are lower in Zn—
treated ND patients. The role of Zn on prolactin
secretion and its significance in relation to
sexual and gonadal dysfunction in ID patients re-
mains to be determined.
TREATMENT OF DIALYSIS ASSOCIATED PERICARDITIS
(PC) WITH POLYACRYLONITRILE (PAN) MEMBRANE
HEMODIALYSIS (H). Martin S. Neff, Robert Slifkin,
Arnold Elser, Andrea Baez' Surrendra Gupta,
Evelyn Amarga' City Hospital at Elmhurst and Mt.
Sinai School of Medicine, Section of Nephrology,
Elirthurst, New York.
Though a variety of non—surgical treatments
have been proposed for PC, resulta have been quite
variable and a large proportion of patients re-
quire surgery. PC may be related to larger sub-
stances than those easily removed with cuprophane
H. PAN is more permeable and therefore may be
better for treating PC.
Over a 42 month period we diagnosed sympto-
matic PC in 19 patients. Moderate to large ef-
fusion was present in 18/19 by ultrasound. They
had been receiving maintenance H a mean of 59.2
mos. (5—134) and their mean age was 52.5 y.
(21—78). After PC diagnosis all were treated for
5 hrs. 4 times/wk with PAN. PAN therapy was suc-
cessful in 74% of the cases. One patient devel-
oped tamponade after one H and required pericard—
iectomy (PCx). Two required PCx within one week
and one after 6 weeks. One died at 3 weeks. In
the other 14 patients, PAN H was continued for
6 wks. but the patients were all asymptomatic
and free of effusion after 4 wks. Based upon
other series, PAN H appears superior to standard
H. We are about to undertake a randomized trial
of PAN vs. standard intensive H.
A STABLE LIQUID BICARBONATE CONCENTRATE FOR HEMO-
DIALYSIS - CLINICAL TRIALS. A.R. Nissenson and
R. Ackerman*. UCLA Medical Center, Los Angeles, CA
and ASTRE Consultants, Charlottesville, VA.
Purported benefits of bicarbonate dialysate (BD)
include less hypotension and fewer cramps during
dialysis and less "washout' between dialyses. BD,
however, has to be prepared from powder prior to
each dialysis because it is unstable in solution.
We have developed a dual liquid BD (LBD) that is
stabilized in solution by a non-dialyzable polymer
(P). Evaluation was carried out in 6 chronic HD
patients (pt) who had been on long-term "powder"
BD (PBD). LBD was prepared with a (HCO3) = 35 mEq/
1. Each pt was on 3 x week dialysis and LBD was
used for one of the sessions weekly. Measurements:
Post—dial blood, dialyzer, and tubina for P after
LBD; dialyzer clearance (CD) of urea (U), creati-
nine (Cr), uric acid (Un), and phosphorus (phos)
with LBD and in the same pts with PBD; blood gases
during LBD. Results: a) There were no adverse re-
actions to LBD. b) P was not detected in blood, di-
alyzer, or blood tubing at any time during the
study. c) U, Cr, UA, and phos CD were identical
with LBD and PBD. d) No dialysate precipitation in
the plastic bottles or dialysate delivery circuit
was detected with LBD. e) Blood gases (mean SD):
P02 pCO2 pH HCO
Pre—Dial 93.4 35.5 7.398 22.0
14.7 3.3 0.050 2.7
Post-Dial 87.0 36.1 7.524 29.2
15.8 5.3 0.049 2.5
P NS NS < .001 < .001
Conclusion: LBD is stable, safe and does not im-
pair solute clearance. Lower (HCO3) may be needed
to prevent alkalemia. LBD greatly simplifies BHD.
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ATThNT SYMPTOMS DURING DIALYZER REUSE
E. P. Paganini, M. Goormastic, G. Ohman,
M. Gannon, S. Nakamoto. Section of Hemo—dialysis and Extracorporeal Therapy,
Cleveland Clinic Foundation, Cleveland,
Ohio.
To evaluate patient symptoms on reused
hemodialyzers, 23 chronic hemodialysis
patients were entered into a 12 week pro-
spective double—blind cross—over study
comparing 15 different symptoms. Randomly
assigned to (single use) or (reuse) , both
patient and attending staff completed sep-
arate symptom forms. Only cuprophane
dialyzers, were used. Weighted Percent
Incidence (WPI) was calculated using all
symptom sheets from the various (single,
first, subsequent) use periods and tested
for each symptom using the Kruskal—Wallis
method. First use versus subsequent use
was compared using the Wilcoxon Signed
Rank Test.
A significant direct effect was ob-
served for shortness of breath, nervous-
ness, neart pounding, and itching
(p=0.305), reuse being less symptomatic
than single use. Itching was signif i-
cantly less severe during first use
(p=O.304) when compared to single use as
was shortness of breath (a=0.05) , nervous-
ness (o0.O03) and heart pounding (n=0.Ol)
We therefore conclude that the reuse
of cuprophane iiemodialyzers is accompanied
by a decrease in some symptoms and is
certainly not associated with any symptom
increase.
ELEVATED NICOTINE LEVELS IN HEMODIALYSIS PATIENTS:
A ROLE IN CARDIOVASCULAR MORTALITY AND MORBIDITY?
Richard J. Perry*, William C. Griffiths*, Paul
Dextraze*, Richard J. Solomon, and Wayne M. Treb-
bin*. Depts. of Medicine and Clinical Chemistry,
Brown Univ. Program in Medicine, Roger Williams
General Hospital, Providence, RI.
Accelerated atherogenesis has been proposed by
some to explain excessively high rates of cardio-
and cerebrovascular disease occurring in hemo—
dialysis patients. Cigarette smoking is one vari-
able associated with much higher risk of cardio-
vascular complications. We studied serum nico-
tine levels in hemodialysis patients.
Measuring samples obtained before and after
cigarette smoking and after hemodialysis, serum
nicotine levels in dialysis patients were com-
pared with controls. Nicotine levels (+SEM) in
controls measured 19.0 + 7.2 ng/ml initially,
36.1 + 8.2 ng/ml after smoking and 9.3 ÷ 3.5 ng/
ml after 4.35 hours. These compare with respec-
tive values of 76.6 ÷ 16.8 (p < 0.004), 132.9 ÷
19.7 ng/ml (p < 0.001) and 51.9 + 10.5 ng/ml (p <
0.001) in dialysis patients. These data demon-
strate markedly higher nicotine levels in dialy-
sis patients compared with controls. This may
play a role in the high rate of cardiovascular
disease in this population.
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IS GANMA-AMINOBUTYRIC ACID(GABA) DEFICIENCY A
CAUSE OF DIALYSIS ENCEPHALOPATHY? John D.E.
Price, Vincent P. Sweeney*, Thomas L. Perry*,
Charles E. Reeve* and William J. Godolphin*.
Univ. of Br. Columbia., Dept. of Med., Pharmacol.
and Path.
GABA is the key inhibitory neutrotransmitter
in the brain. GABA levels were measured in the
CSF of five living patients with dialysis
encephalopathy (DE) and in the brains of five
patients dying with DE. A single patient with-
out DE, dying after 50 months on hemodialysis,
also had GABA levels measured. GABA concentra-
tions were low in the CSF of three of five
living patients, the patient with the highest
level improving considerably subsequent to
initiation of treatment with deferoxamine.
Levels were markedly reduced in the brains of
five patients with dialysis encephalopathy and
the single hemodialysis patient who died without
DE. In the latter six patients mean GABA
contents were significantly reduced in five
brain regions (occipital cortex p 0.01, frontal
and cerebellar cortex, caudate nucleus and
medial dorsal thalamus p 0.01) but not in
several regions where GABA content is character-
istically low in Huntingtons' Disease. GABA
deficiency may be one of the neurochemical
alterations in DE.
PREVALENCE OF TIFLROID DISEASE IN CHRONIC RENAL
FAILURE (CRF) AND DIALYSIS PATIENTS. H.
Verde*, E.M. Kaptein, H.J. Rodriguez and S.G.
Massry. Dept. Med., Div. Nephrol., USC Sch. Med.,
Los Angeles, CA.
Prevalence of goiter in patients with CRF is
0—58% while that of hyper— and hypothyroidism is
unknown. Altered serum thyroid hormone levels may
also be due to uremia and malnutrition. To clari-
fy these issues, 20 CRF patients (Ccr<lO ml/min)
and 173 dialysis patients were studied. Thyroid
nlargenient was present in 38%, but this did not
correlate with the duration of dialysis. There
were 12 (6%) hypothyroid and 1 hyperthyroid
patients. This prevalence of hypothyroidism was
greater than in our hospital population (o.6%,
p<0.Ol). The free T index values were reduced in
22 (12%), increased in 6 (3%) and normal in 152 of
the 180 patients without hyper— or hypothyroidism.
A greater number of the patients had low free TI1
index values than our hospital population (1.7%,
p<0.Ol). 86% of the patients had low serum T3.
The free TI index values correlated indirectly
with the duration of dialysis (p<O.Ol), and serum
T3 correlated directly with both albumin (r"0.58,
p<O.Ol) and transferrin (r=0.58, p<0.O0l). These
data indicate that 1) our CRF and dialysis
patients have a high prevalence of goiter and hy-
pothyroidism, 2) the non—thyroidal changes in
serum T3 may be influenced by nutritional status,
and 3) screening for thyroid dysfunction and its
differentiation from non—thyroidal alterations is
essential for management of the patient with CRF
and those treated with dialysis.
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J.63ALUMINUM—BINDING PROTEINS IN DIALYSIS DEMENTIA.
S.R.V. Raghavan,* F. Khalil-Manesh,' and H.C.
Gonick, Cedars-Sinai Med. Ctr., Div. of Nephrol.,
Los Angeles, California.
Aluminum (Al) has been incriminated as a cause
of dialysis dementia and osteodystrophy (DD).
Plasma Al is usually elevated in DD and has been
shown to increase further after treatment with the
chelating agent, Desferal (Des). In order to gain
further insight into the metabolism of Al in DD,
we have performed protein fractionation by Sepha—
dex gel chromatography (SGC) and polyacrylamide
gel electrophoresis (PAGE) on brain cortical gray
matter and plasma from DO patients. Al content of
protein Fractions from SGC was determined by atom-
ic absorption, while PAGE fractions were stained
with both Coomassie blue for protein and Aluminon
reagent for aluminum. In brain, the majority of
Al was found in soluble cytoplasm, which, on SGC
fractionation, yielded 5 protein fractions con-
taining Al. Most of the Al was found in the kth
protein fraction, which was of low molecular
weight, approximately 10,000 daltons (LMW protein).
Very similar findings were obtained in DD plasma.
Coomassie blue staining of plasma protein frac-
tions separated by PAGE suggested that DD patients
showed an increase in this 1MW protein. After
treatment of DD with Des, there was an immediate
and sustained (2 days) increment in total plasma
Al, which was found on SGC and PAGE to bind
primarily to the LMW protein. We conclude that
LMW Al-binding protein plays an important role in
DD, serving as both intracellular binding site
and as transport protein.
J.70HEMODIALYSIS WITH VARYING DIALYSATE BICARBONATE
AND CONSTANT SODIUM CONCENTRATION. Rasib Raja,
Mark Kramer, Robert Alvis* and Antonio DeLoaAngel—
es*. Albert Einstein Med. Ctr., Kraftsow Div. of
Nephrology, Philadelphia, PA.
The role of bicarbonate (HCO3) dialysate for
improving hemodialysis (HD) vascular stability is
still unresolved and its effect on RD associated
hypoxemia has been contradictory. RD with vary-
ing dialysate HCO3 and constant Na concentration
in the same pts has not been compared. This study
compares ND with varying dialysate HCO3 concen-
tration of 25 mEq/L (B25), 30 (B30) and 35 (335)
with constant Na of 136 mEq/L in 10 pta. Each Pt
received 1 ND on the same day of the wk. RD time,
dialyzer, TMP, QB and QD were kept constant.
Blood electrolytes, BUN, Cr, Osm. and blood gas
were determined before and after the RD. Pre—
dialysis blood composition, BP and Vt gain were
similar (P,O.05). The intradialytic change (4)
in various groups are:
Osm AHCO3 pH 4pO2 ABP
(mOsm/L) (mEq/L) (Units) (mmHg) (mmHg)
B25 —18 +2.8 +0.06 —3.0 —22
B30 —17 +5.5 +0.11 —3.6 —25
B35 —20 +7.8* +0.17* _9.6* _36*
PO.O5 (B35 vs B25 and B3O)
These data suggest that dialysis associated hy—
poxemia and decrease in BP may be more marked
with increasing dialysate bicarbonate when Na is
kept constant. Higher intradialytic blood pH
changes with B35 may be responsible for hypoxemia.
The more marked decrease in BP with increaaing
dialysate bicarbonate may be due to more hypoxe—
mia and/or higher pH changes during RD with B35.
Varying dialysate HCO3 may explain contradictory
results in different studies.
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EFFECTS OF LOW DOSE NANDROLONE DECANOATE ON ANEMIA
IN HEMODIALYSIS PATIENTS. S. F. Ra.iu, D. T.
Wilson*, W. R. Smith*, VA Hospital and University
Medical Center, Jackson, Mississippi
Nandrolone Decanoate is recommended in doses
of 1.5 to 3.0 mg/Kg (100 to 200 mg) I. M. weekly
for treatment of anemia in patients on chronic
hemodialysis (CHD). The hematologic response to
lower doses of 0.3 to 0.6 mg/Kg (25 to 50 mg) l.M.
weekly was studied in 17 patients on CHD. All
were male, nephric, with mean age 62 1.8 years,
and mean pretreatment duration on dialysis of 39
months (7-86). Paired t tests revealed that 11 of
17 patients responded with a rise of mean Hct from
20.4 1.0% (± S.E.M.) to 25.9 1.5% at 3
months (p<O.OOI) and 29.3 1.6% at 6 months
(p<0.OO1). Of 6 patients who did not respond
(rise in Hct <3%), 4 had probable cause for lack
of response. One had iron deficiency, 1 (on home
dialysis) did not take the drug, and 2 patients
with multiple myeloma were receiving chemotherapy.
These 2 had a decrease in transfusion requirement
from 16 transfusions/6 months pretreatment to 9
transfusions/6 months on treatment. No cause for
lack of response was found in 2 patients and in-
crease in dosage to 200 mg l.M. weekly did not
produce a response.
No side effects including abnormalities in
liver function tests were noted on this dose.
There was no significant changes in BUN, Serum
creatinine, weight, on treatment.
CONCLUSION: Anemia in CHD patients will
respond to much lower doses of Nandrolone
Decanoate than previously recommended. Non—
responders should be investigated for underlying
problems. Increasing the dose does not result in
improved Hct in non—responders.
/
A COMPARISON OF HEI4JDIALYSIS (HD), HEMJPERFIJ—
SION (HP) AND COMBINED HD.-HP FOR TREATh1FNT OF
PRCOAINAMTDE (PA) POISONING. Steven J. Rosansky
and Frankie Richards*. WJB Dorm Veterans' Hospi-
tal and the Univ of South Carolina School of
Medicine, Columbia, SC.
An 53 year old male ingested apprcedniately20 grains of PA over a seven day period during
which time the patient developed aminoglycoside
induced acute renal failure. Toxic PA and N—
nacetyl procainamide (NAPA) levels (9.3 and 70.7
ug/mi respectively) led to hypotension and rem—piretory arrest. In order to treat the pati-
ent's renal failure and PA toxicity, HD (4
hours), HP (5 hours), and combined 1W-HP (5hours and 2 hours) were performed over five
days. PA and NAPA levels were measured by an
enzyme litiriunoassay. Using a l.Cn2 dialyzer,dialysance (D) of PA and NAPA (N=9) was 63.5
and 54 mLs/min respectively. Utilizing charcoal
hemoperfusion mean D of PA and NAPA (N=5) was
75.3 and 73.3 respectively. Utilizing the l.Cn2dialyzer and charcoal cartridge in series the
mean D of NAPA (N=8) was 107 ml/min. Using the
1 .Orn2 dialyzer and an amberlite cartridge in
series, mean D for NAPA (N=3) was 117 mL/min.
Urinary clearance of PA and NAPA varied from
.25 to 1 mL/min. During five days of 1W and
combined HP—HP: PA levels declined from 14.1 to
less than 1 un/nL; NAPA levels declined from
60.5 ugin/mL to 24 ugin/mL; approximately 2.5
grains of NAPA and 126 mg of PA were renx)ved via
1W and HP and 210 mg of NAPA and 11 mg of PA
were excreted in the urine. In conclusion, pro-
longed 1W-HP may be the treatment of choice for
severe PA toxicity.
36
MDDIFIED SF)UETIAL DIALYSIS. Philip N. Rosenzweig
and Steven J. Rosansky*. WJB Porn Veterans' Hospi-
tal and the University of South Carolina School
Df Medicine, Columbia, South Carolina.
Standard sequential hemodialysis (SSHD) facili-
tates fluid removal in dialysis patients without
the develoçment of arterial hypotension. A new
form of sequential hemodialysis, modified sequen-
tial hemodialysis (MSHD), was studied to see if
it improved blood pressure stability as compared
to standard dialysis techniques. Seven stable,
chronic hemodialysis patients were studied using
four protocols: regular hemodialysis (RHD); stand-
ard sequential hemodialysis (381W) - ultrafiltra-
tion (U) followed by RHD; reversed sequential
hemodialysis (RSHD) - RHD followed by U; and MSHD
which involved alternating 15 miri of U with 45
mm of RHD during each hour of the total treat-
ment period. Systolic, diastolic, and mean arteri-
al pressures, BUN, creatinine, sense Na, K, Cl,
CO2, and osmolality were analyzed by ANOVA andDuncan's Test to see the effect of the four
protocols on these parameters (utilizing two se-
ries of the four protocols). Hemodynamic measure-
ments were sampled every 15 mm and chemistries
every hour. Serum osmolality correlated to mean
arterial pressure (MAP) with r = 0.47. MAP was
higher at all time points with MS1W than 1181W and
RHD but not SSHD. In addition, 381W caused a
smaller decrease in BUN and creatinine than did
the other three protocols. In conclusion, MSHD is
superior to 111W and 1181W with respect to blood
pressure maintenance and superior to 881W with
respect to urea and creatinine clearance. Thus,
MS1W may prove to be the optimal method of dial-ysis in the future.
DIALYSIS—ASSOCIATED ISCHEMIC HEART DISEASE (IHD):
RESULTS OF CORONARY ANGIOGRAPHY (CAG). S.G.
Rostand, K.A. Kirk*, and E.A. Rutsky. NRTC, Univ.
of Alabama in Birmingham, Birmingham, AL.
IHD remains an important cause of morbidity in
dialysis patients. To determine how often symp-
tomatic IHD occurred together with significant
coronary occlusion, to determine the rates at
which coronary atherosclerosis (CAS) proceeded
and to ascertain risk factors associated with CAS,
we analyzed the records of 44 dialysis patients
who underwent one or more CAGs. Of 34 patients
who had CAG for angina or myocardial infarction,
18 (53*) were found to have > 50* CA narrowing.
This group was older than the 16 having < 50* CA
narrowing (55 ÷ SE 2.lyrs. vs. 46 + 3.2yrs.), and
were less anemic. All patients with CA narrowing
were white and the majority were men. Of 10 a—
symptomatic patients having CAG, only one had
> 50* CA narrowing. Discriminant function anal-
ysis showed that > 50* CA narrowing could be pre-
dicted with 85* sensitivity and 87* specificity by
the following variables: older age, white race,
male sex, symptomatic IHD prior to the onset of di-
alysis, increased serum cholesterol and abnormal
LV wall motion. Neither smoking, abnormal para—
thyroid function nor hypertension were useful pre-
dictors. No changes in coronary anatomy were
found in 5 patients undergoing 2 CAGs 22 to 61
months apart. We conclude that symptoms of IHD
occur more frequently than does significant CAS
in dialysis patients. This may result from se-
veral dialysis-associated changes in myocardlal
02 delivery and 02 consumption. The serial CAG
data suggest that the rate of formation of coro-
nary atherosclerosis is not accelerated.
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RISK OF CHRONIC FORMALDEHYDE EXPOSURE IN HEMODIALY—
SIB PATIENTS DUE TO MACHINE STERILIZATION. Jack E.
Bubin* and Geoffrey M. Berlyne, Renal Section.
Brooklyn VA Medical Center, Brooklyn, New York.
Formaldehyde(F), which is a potential carcinogen,
is routinely used according to manufacturer's re-
commendations as a sterilizing agent in dialysis
equipment. They also recommend the use of CLINT—
TEST tablets to document the absence of F before
the start of dialysis after sterilization. We mea-
sured levels of F using FORMALERT and the Hantzsch
reaction.
COBE dialysis machines were sterilized and
rinsed with F following the manufacturer's instruc-
tions. 3 of machines were still positive after 2
hours of rinsing. There were consistently positive
F reactions with FORMALERT, despite negative ones
with CLINITEST. Removal cf the 10 micron particu-
late filter before sterilization reduced the time
needed to get negative F tests with FORMALEBT.
Even with this filter removed, there was a reser-
voir of F at the bottom of the plastic housing
for the filter: a Venturi effect caused F to be
delivered to the patient if this housing were not
rinsed immediately after sterilization. Patients
who are exposed to dialysate after F sterilization
of machines with negative CLINITEST reactions can
nevertheless receive up to l. g of F/year intra-
venously. Anti—N antibodies were not detected in
our patients, however. We concluded that current
tests for F using CL1NITEST tablets is too crude
for routine use. Alternate tests using FORMALERT
and the Hantzsch methods are 10 and 100 times
more sensitive respectively than CLINITEST should
be used. Dialysis machines should not be sterili-
zed with particulate filters in place and their
housings rinsed separately after sterilization.
7.22AMELIORATION OF HEMODIALYSIS—ASSOCIATED HYPOTEN
SION BY THE USE OF COOL DIALYSATE. M.P. Rubin,
R.A. Sherman, and R.P. Eisinger. UMDNJ—Rutgers
Medical School, New Brunswick, New Jersey.
The effect of a reduction in dialysate tempera-
ture on BP during hemodialysis was studied in 7
patients with ESRD suffering frequently from intra—
dialytic hypotension. Each patient received 6
dialyses using 34.4 C dialysate. These treatments
were preceded (6 dialyses) and also followed
(6 dialyses) by control periods using a 36.7 C
bath. Patients often felt cold but did not ask
for a change in dialysate temperature. Dialysate
electrolyte content was confirmed as unchanged
during the study. No BP values were assigned for
episodes of symptomatic hypotension (SH) because
such measurements were felt to be unreliable. SH
was defined as 1) systolic BP < 100 mm Hg with
2) typical symptoms of hypotension 3) requiring
treatment with IV fluid.
SR SH Wt Loss Saline Oral T (C°)
(#/D) % of D (kg) (ml/D) post—pre
o * * *
34.4 C 0.05 5 2.01 12 —O.ld
36.7°C 0.58 45 2.23 72 +0.1
D=dialysis. *p<O.O5,dp<0.0l v. 36.7° value
Mean BPs during treatment were as follows:
pre post hr 1½ hr 2½ hr 3½ hr lowest
o * * *34.4 C 100.7 94.6 99.3 99.2 96.6 92.4A 87.6
36.7°C 101.9 92.5 101.4 97.3 91.3 86.0 80.5
*p<O.O5,ip<O.Ol v. 36.7° value
Even though the very low BPs associated with SM
were omitted from mean BP calculations, the bene-
ficial effect of cool dialysate was apparent.
Cool dialysate (34.4°C) substantially amelio—
ra.es hemodialysis—associated hypotension.
COMPARATIVE EFFECTS OF HENODIALYSIS WITH ACETATE
VERSUS BICARBONATE ON LEFT VENTRICULAR FUNCTION.
Michael A. Ruder*, Martin A. Alpert*, John Van
Stone, Matthew R. Selmon*. University of Missouri
Department of Medicine, Columbia, Missouri.
To assess the comparative effects of hemodialysis
(HD) with acetate (AC) versus bicarbonate (BIC)
base on left ventricular function (LVF), we per-
formed ri-mode echocardiography on 36 patients (pts)
prior to, midway through and immediately following
4 hour maintenance HD. Pts were initially dialyzed
with their usual base and 1 week later were dialy-
zed with the alternate base. Mean velocity of
circumferential fiber shortening (mean Vcf, circum-
ferences/s) was used to assess LVF. Overall, HO
with BIC produced increases in mean Vcf from 1.24
+ 0.06 (SEM) pre-HD to 1.36 0.06 during HD (p<
0.005) and to 1.45 0.06 post-HD (p<O.0005),
whereas HD with AC resulted in no significant
change in mean Vcf. In pts with low pre—HD mean
Vcf (n=12), HD with BIC produced increases in mean
Vcf from 0.85 + 0.04 pre-HD to 1.05 + 0.05 during
HD (p<O.025) and to 1.16 ÷ 0.06 post-HO (p<0.005),
whereas HO with AC resulted in increases in mean
Vcf from 0.83 + 0.03 pre-HD to 1.02 + 0.05 during
HO (p<0.05) and to 1.04 0.07 post-HO (p<O.O5).
In pts with normal pre-HD mean Vcf (n=24), HD with
BIC produced increases in mean Vcf from 1.43
pre-HO to 1.52 + 0.05 during HO (p<O.025) and to
1.60 0.06 post-HO (p<O.OO5), whereas HD with AC
resulted in no significant change in mean Vcf.
Mean Vcf values obtained during and after HD with
BIC were significantly higher than those obtained
during and after HD with AC, both in pts with
normal and impaired pre-HO LVF. We conclude that
HO with BIC produces a comparatively greater
improvement in LVF than HD with AC.
JVITMIIN B12, SERUM AND RBC FOLIC ACID DETERMINA-
TION IN PEDIATRIC HEMODIALYZED PATIENTS. Jose P..
Salcedo, Edward J. Ruley, Glenn H. Bock.* Child-
ren's Hosp. Nati. Med. Ctr., Dept. of Nephrolopy,
Washington, D.C.
Megaloblastic, nacrocytic anemia due to folic
acid (VA) deficiency is reported to occur frequent—
ly in maintenance hemodialysis (MilD) patients such
that daily FA supplementation is routine. To study
the need for this supplementation we have measured
the serum Vitamin B12 (SB12), serum folic acid
(SFA) and erythrocyte folic acid (EFA) levels in
pediatric MUD patients while they were receiving
FA supplementation (1 mg/a) and 6 mos. after its
discontinuance. The 12 pediatric patients (mean
age 12 yrs) had been on MUD for a mean of 18 mo,
receiving 4—hr treatments with parallel flow ar-
tificial kidneys with a single pass delivery sys-
tem thrice weekly. The diet and dialysis proced-
ure were maintained constant during the study per-
iods. EFA was elevated (mean SD 5LL
ng/ml) threefold above reference values (l2fl ng/ml)
during folic acid supplementation. While the EPA
decreased (mean SD = 338 163 ng/ml) after 6 iso
without supplementation, the difference was not
significant. SFA 'as also markedly elevated (mean
SD = 13 6.7 ng/ml) above the reference value
(1.5 ng/ml). YThile the decrease in SFA 6 mo after
discontinuance (mean Si) = 4.4 1.9 ng/ml) was
significant (P<0.OOl), the value remained above
the normal range. SB12 was normal during both
study periods. "ransfusion reciuirements, hemoglo-
bin, hematocrit and red blood cell indices remain-
ed unchanged after FA was discontinued. Since 6
no. is adequate for A deficiency to remsnifest,
these data suggest that folate intake In these pa-
tients is adequate and supplements are not needed.
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CONTINUOUS SUBCUTANEOUS INFUSION (CSI) OF
DEFEROXAMINE (DFO) IN A HOME HEMODIALYSIS (H.H.)
PATIENT. G.W. Schmitt, A. Miller*, and R.J.
Hamburger. Renal and Hematology Sections, Boston
V.A. Medical Center, Boston, M.
The CSI of DFO was evaluated in a H.H. patient
with a high transfusion requirement and hemosid—
erosis. Two regimens were studied: 1.5 Gm DFO
by CSI over 4 to 6 hrs. (short infusion) immedi-
ately predialysis, and 1.5 Gm DFO by CSI over 12
hrs. (long infusion) at least 12 hrs. predialysis.
DFO was given thrice weekly by the patient using
a Terumo (TE 15) dialyzer over a period of 11
weeks (33 infusions). Iron (Fe) removal via the
short infusion regimen was assessed four times,
and three times during the long infusion regimen.
Each assessment involved duplicate analyses of
dialysate Fe concentration at 0, 15, 30, 90, and
180 minutes after starting dialysis.
The rate of Fe removal during the dialysis did
not change significantly. The short and long CSI
resulted in the removal of 15.6 3.5 mg (mean
1 S.D.) and 21.4 mg Fe/dialysis respectively.
The mean serum ferritin fell from 14,906 to 9,373
ng/ml.
This evaluation would suggest that 1) DFO can
be administered at home, 2) the amount of iron
removed by dialysis probably does not account en-
tirely for the fall in serum ferritin and sug-
gests increased fecal Fe loss, and 3) the dura-
tion and timing of DFO infusion may influence
the total amount of Fe removed.
.63
DIAGNOSIS AND TREATMENT OF ALUMINUM(A1) INTOXICA-
TION IN DIALYSIS PATIENTS. I. Shimoda*, C. Agness'
H. Gonick. Cedars—Sinai Med. Ctr., Los Angeles, CA
Plasma and erythrocyte(RBC) Al levels were mea-
sured by atomic absorption in 76 normal controls
(C), 65 chronic dialysis patients without suspec-
ted Al intoxicatlon(D), and 17 patients with con-
firmed Al intoxication(DD). RBC Al values were in-
cluded because of the known tendency for heavy me-
tals to accumulate within RBCs. Mean plasma Al was
O..,+O.3(SD)iig in C vs 2.0 +2.5pg* in D, p<
0.001. Mean RBC Al was 2.3 ÷ l.6pg in C vs 4.8 +4l.'g in D, p<O.OO1. In DD patients, mean plasma
Al prior to Rx was 17.8 ÷ 8.8i.&g(D vs DD, p<O.OOl)
and mean RBC Al was 29.3 + 23.8ig?(D vs DD, p<
0.001). In 3 patients with DD, initial plasma Al
was <lOpg, and increased to >23Ig? 2 days fol-
lowing a 2gm Desferal (Des) challenge. Fifteen DD
patients were treated repetitively with Des(dose
3—6gm). Plasma Al increased from mean values of
21.2 + l6.5g pre—Rx to 32.1 lk.7pg immedi-
ately post-Rx and 48.2 + l8.8i.ig 2 days post-Rx.
Of the treated patients, 2 showed no clinical im-
provement, 6 showed minor improvement, and 8 sho-
wed major improvement. All showed an eventual 4
In plasma and RBC Al. Plasma Des averaged 3mg im-
mediately post-Rx, was lower 2 days post-Rx, thus
not accounting for the rise in plasma Al. Clear-
ances of Al and Des during hemodialysis or CAPD
were negligible. Conclusions: l)The diagnosis of
DD can be verified by plasma and RBC Al values or
a Des challenge test; 2)Repetitive chelation with
Des decreased plasma and RBC Al with improvement
in the majority of cases; 3)Des Rx results in
movement of Al from intracellular to plasma com-
partment; 4) Dialysis may not be responsible for
reducing body burden of Al after Des Rx.
STUDIES OF PHOSPHATE REMOVAL IN CLINICAL DIALYSIS.
J.R. Shinaberger, J.H. Miller, J.A. Kraut and P.V.
Gardner*. Nephrology Section, Wadsworth VA Med Ctr
and Dept Mcd, UCLA Sch Mcd, Los Angeles, CA.
Inadequate removal of inorganic phosphate (P1)
may be a problem in clinical dialysis. We evaluated
Pi removal in 9 patients receiving both bicarbonate
and acetate dialysis using modern Cuprophan HF and
plate dialysers at QB of 145—260 ml/min. The ratios
of P1 to creatinine clearance with bicarbonate and
acetate dialysis were not significantly different
(0.78±0.07 vs 0.82+0.10, respectively). These data
would suggest that P1 clearance with these
dialyzers is adequate. Mass transfer of P1 was
determined from total dialysate collection using
lyophilyzed concentrated samples. Mean Pi removal
was 511+222 mg/4 hr dialysis and was not different
with acetate or bicarbonate dialysate. Mass
removal, estimated from mean blood clearance using
QPQB (l—11+kH) where kO.5 for Pi, was 632±227 mg
per dialysis. If kO was used, removal was 510±194
mg per dialysis, nearly identical to the quantity
measured in dialysate, suggesting that RBC Pi may
not participate in dialysis mass transfer. The
total Pi removed with 3x per week dialysis,
however, represents only 25% of the weekly dietary
Pi intake. Even with the most permeable devices
available and simultaneous dialysis—filtration, P1
removal would be only 45% of weekly dietary P1
intake. These observations suggest that the best
hemodialysis therapy alone cannot remove sufficient
phosphate to produce neutral phosphate balance and
emphasizes the need for treatment with phosphate
binders.
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WRY IS ERYTRROCYTE SEDIMENTATION (ES) ACCELERATED
IN I1EMODIALYSIS (HD) PATIENTS? N. Shuaterman*, P.
Kimmel, F. Kiechle*, G. Morrison, I. Singer, Univ.
of Penn School of Medicine, Philadelphia, PA
The Westergren ES rate is elevated in stable,
healthy RD patients. To evaluate the roles of
anemia and other factors in causing rapid ES, we
used the zeta sedimentation ratio (ZSR), an ES
method unaffected by hematocrit (HCT). In 49
stable RD patients, mean ZSR (%+SD) was 61+7,
significantly (p0.OO1) higher than normal
The ZSR was independent of HCT, age,
sex, cause of renal failure, duration of RD,
parathyroid hormone or ferritin level. ZSR did
correlate well with fibrinogen (FBG),r0.81,
pO.OOI, and globulin, rO.54, pO.OOl, levels. To
further identify the cause of the increased ZSR,
blood from RD patients (uremic) and controls (nor-
mal) was separated into red cells (REC) and plas-
ma. Samples were reconstituted as shown in the
Table and ZSR performed:
Uremic Plasma Normal Plasma p Value
Uremic RBC 69+4(nl3) 49±6(n=13) .O.OOl
Normal RBC 65±4(nl3) 46+5(n8) O.OO1
These results suggest an abnormality of uremic
plasma rather than of RBC. To determine if FBG was
the responsible factor, further reconstitution ex-
periments were performed with serum (FBG—free). In
6 experiments, when uremic serum was substituted
for uremic plasma, the elevated ZSR fell below
normal (69+6 to 38+6, pO.OO1). In summary, meas-
ures of ES are elevated in otherwise healthy, sta-
ble RD patients. This abnormality is not due to
anemia or abnormal RBC, but is related to a uremic
plasma factor, probably FBG, which may be elevated
in uremic patients. We conclude an elevated ES
rate in RD patients is not diagnostically useful.
I
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EVALUATION OF AL TISSUE STORES BY A DESFERRIOXANINE
(DFX) TEST IN CHRONIC HEMODIALYSIS PATIENTS.
Pierre Simon,* Alain Meyrier,* and Pierre Allain.*
6flphro1ogy, H8p de ST-Brieuc, France
(Intro, by G.S. Hill)
Tissue Al overload is poorly correlated with
serum Al and it is difficult to estimate intox—
icat ion with gels in the absence of hone biop-
sies, DFX is an effective chelator of Al and the
post—DFX rise of serum Al can be used as a means
of estimating tissue stores. We have developed a
test of Al mobilization : 2 pm. of DFX are
infused during a PD. Serum Al is measured before
(Ti) and after (T2) thi a HO, and before (T3) and
after the next one. A peak is noted at T3. We
found significant correlation between T3—Tl (A
the total amount of Al ingested and bone Al(measured in P pta). (2) We performed this test
in 25 pts in July, 81 and Sept, 52. They all
ingested Al gels (3—6 gm/day). Group A (13 pts.)
had been dialyzed 1—4 years against a dialysate
containing >15 up Al/di until July 78. From then
on CUD was continued with low (<lug/dI) Al
dialysate. Group B (12 pts) was exclusively
treated with low Al dialysate between Aug., 78
and Dec., 80. In group A seruw Al declined with
low Al HI) and stabilized lOug/di. DFX test
nevertheless disclosed increasing Al stores due
to gels, and this was confirmed in group B. Cr.
A: July 78: Al14263g/di. Jul.y 81: Al=55±43
il7±45. Sept P2: A15°+2° A=i37t44***. Cr.B:
July81 A122÷2i 3251 Sept P2: Al4O±25**
=5032**. CONCLUSIONS: I) Al gels lead to
tissue overload underestimated by serum levels.
2)The DFX test is a simule noni.nvasiee means of
estimating tissue Al in CUr) pta.
A DOUBLE BLIND STUDY OF ORAL BASE REPLACEMENT IN
LI CHRONIC HEMODIALYSIS PATIENTS. J. Van Stone, J.
Haynie, J. Carey, University of Missouri, Columbia,
Missouri.
In a crossover study twelve chronic hewo—
dialysis patients received 1 mEqfKg body vt/day
of sodium citrate for 8 weeks and placebo for 8
weeks in a random order. Blood chemistries were
determined before (B) the first dialysis of each
week and after (A) the last dialysis of each
week. Chemistries became stable after two weeks
of each treatment.
Mean values of last 6 weeks are:
pH HCO3 pCO2 p02
B A B A B AB A
Na cit 7.40* 7.44 21* 22 34* 33 80* 82
Placebo 7.35 7.44 17 21 31 31 85 85
*P<0.0l. compared to placebo
Interdialysis weight gain was 0.4 kg higher
with sodium citrate (3.3 vs 2.9) P<O.0l. There
were no significant differences between sodium
citrate and placebo in other routine predialysis
chemistries, predialysis blood pressures, or
symptoms during dialysis. Similar results were
found in patients on acetate dialysate (N—i) and
patients on bicarbonate dialysate (N5).
These results demonstrate that oral base
replacement can prevent predialysis acidemia
without causing poetdiaiyais alkalemia. It is
accompanied by a email increase in interdialysis
weight gain without an increase in blood
pressure. However, correction of metabolic
acidosia only partially corrects the hyper-
ventilation seen in chronic hemodialysis
patients.
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VEFEROXAM2WE (VFO) IMPROVES ANEMIA IN HEMOVIALYSIS
PATIENTS (HD PTS) WITH ALUMINUM (As) BONE VISEASE.
C.T-Leiemctn4, F. Co at,M.V wa,J.Smeye/L6,V. Veitbee.-
£en (In-tt.8y C.C.T-L4he't).&uegFnann Ho4p-LtcJ. and 4.2.
F-tee. UvLve'ta-LtLeA ,B'weL4 , 5e.Lg-&an.
44 At can ctejtba-te. ;thg anem-La o a'tesvtct,we.
Lnvtiga-te.d the he,nct-tatog-Laat e.ea-t6 o VFO.N-Lne.
HD Pta w-L-th At bone dLaea-se tuvte -tjteated by VFO
(50 mg/hg a1-te't each HV),vuthowt a-Lde eec,t6.None
cWc1oed newto-tog-tcal aLgna or At n-toa-Lca-t-Lon no't
/teaen-t eJoit4 en-Lng o anem-&. V-La-C, HV, dkag and v-L-ta-
m-iit4 'tegLmen wa na-C ciwtnged dwi-Lng -the theJtapy( e).
Bone d-L-aeLtae ianp'toved /tapLd1y whJte the nurnbe't o
paahed REC ttn-L-tó t'tanarwaed dwtIng a 3 mon-th4(Mo)
pet-Lcd Co ma.-Lrttain -the Ha-C a-C 25% eL 'toni 3.35
)-tange:0-4) -to O.88(O-2)(pc.01). Ha-t,Hgb,RBC and
tha-L't -Lnd-Lcea (MCV,MCH,MCHC) wte shown -Ln -the
Tab'e (a4 meavh4+SEM):
8ec'te A-teit 3 Mc p
Ha-C 1%) 27.8÷0.9 31.3÷1.8 <.02
Kgb (grn/dL) 8.9T0.3 1O.2TO.6 <.02
RBC (106/mm3) 3.190.19 3.3ITO.20 NS
MCV (pm3) 88.42.7 94.IT1.6 <.05
MCH (pg) 28.31.2 3O.6O.S <.025
MCHC (%) 31.9O.6 32.5±0.4 MS
-LPTH £et'ea 'tema-Lned anahctnged dwt-Lvig the 4-tudy:
1100÷167 and 1380+220 pg/telL 'teapecttvelLy (NS) wh-L-
Le p-te-HV 6e&wn A rnea4wted 48 hs ar-Ce/t a VFO -itt-
ti4Lon dec'iea-Sed rS'tom 508-75 -to 288÷55 pg/L (p<
.005) .The dwtcetion o o wa poa-/ velLy ao'titelLa-ted
wLth -the saLt o fjtanaiua-Lon 'ta-Ce (p<.Ol) and -the
't-Lae-s Oi Hct-t,Hgb and MCK (a-U p<.O5) and MCV(p<.O1).
By decJtea4-Lng -tha-L't AlL bwtdevt,VFO -imp/tove4 a-
nets-La -in HV P-ta w-L-th A-f bone. ctLaeaae,even wLthowt
'teaen-t-fy agg'tava-ted nvicxoayt-La anem-La, p'teawnaby
by Lnc'teaa-Lng Kgb 4ynthe4-iA;;thiL6 a&o -Lnd-Litea-tty
4a9ge4-to -thwt he £a-t-te't - -Lnh-Lb-i-ted by AlL.
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PROSPECTIVE IDENTIFICATION OF PAtIEnTS 111TH AUTO—
NOMIC INSUFFICIENCY (Al): RELATIONSHIP TO DIALYSIS
HYPOTENSION. R.Velez, T.lloodard and 1-1. Henrich,
DVAMC and U of TX SI! Med Sch, Dallas, TX
Al is common in hemodialysis (HD) patients, but
its contribution to dialysis hvpotension has not
been assessed systematically. Conceivably, HD pa-
tients with Al might be more susceptible to hypo-
tensive episodes in the setting of a lower sodium
(Na) dialysate. In order to test this possibility.
we performed 3 hour acetate (Ac) HD using hioh (Na=
l4OmEq/L) and low (Na=l3OmEq/L) Na dialysate con-
centrations in two groups of patients: Group 1=
normal autonomic testing (n=5); Group II=abnormal
autonomic testing (n=7). Cardiac output (CO) was
measured pre and post lID in the supine position
(Sup) by the green dye technique; mean blood pres-
sure (r-IBP) was measured in both supine and upright
(Up) positions. A 2% decrease in weight occurred
in each HD. (MBP in mmHq, CO in L/min).
Results: Group I Group II
PRE POST PRE POSTUUn
Hi Na MBP 97 99 89 81 89 91 84 7T
CO 7.9 7.0 8.2 7.3 +
Low Na MBP 104 110 95 79 97 95 78 56*
CO 7.5 5.8 8.9 6.8
*p<.005, sup vs. up: +p<.05
A significant fall in MBP was noted after assum-
ing Up posture post HD in Group II patients; fur-
ther, adverse symptoms were twice as common during
low Na dialysis, with a 100% incidence in Group II
patients when Up. In summary, prospective testing
of HD patients is useful in identifying patients
most at risk for a hypotensive episode on HD, par-
ticularly if a low Na dialysate is used.
I Abstracts
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HEMODIALYSIS COMMONLY CAUSES TRANSIENT PULMONARY
HYPERTENSION. 3. Frank Walker,* Robert M. Lindsay,
Albert A. Driedger,* William 3. Sibbald,* and Adam
L. Linton. Victoria Hospital Corp., and the Univ.
of Western Ont. , London, Canada.
In chronic renal failure (CRF) a syndrome of
chest pain, dyspnea, and fall in blood pressure oc-
curring early during Cuprophan (C) heniodialysis (HD)
has been described. It is rare but may be fatal
and has been likened to a hypersensitivity reaction.
Studies in sheep have shown that blood contacted
with C will uniformly induce acute pulmonary hyper-
tension (APH) in a dose related fashion. APH, so
induced, causes dyspnea, hypoxia and a fall in
cardiac output, similar to the human Cuprophan
hypersensitivity reaction (CHR). Thus, it is pos-
sible that CHR is merely the severe end of a
spectrum and that APH frequently occurs with HO.
To test this hypothesis R and L ventricular
ejection fractions (REF, LEF) were followed by the
gated radionuclide method in 8 CRF patients during
the first 30 minutes of HO with C, Cellulose
Acetate (CA) and Saponified Cellulose Ester (SCE)
membranes. 7 patients showed a significant fall
(7+14%) in ROE without change in LEE with C and CA;
4 showed a similar change with SCE, suggesting APH.
9 patients with acute renal failure monitored with
Swan Ganz catheters were also studied during 12
heniodialyses. On each occasion there was a
measurable rise in pulmonary artery systolic pres-
sure (2l0 mmHg) and in the calculated pulmonary
vascular resistance during the first 15 minutes of
HO. It is likely, therefore, that a spectrum of
APH occurs with HO and that CHR is caused when a
sufficient amount of the factor(s) responsible are
induced by the blood foreign surface interaction.
/.36
HEMODIALYSIS INDUCED ACUTE PULMONARY HYPERTENSION
(APH) AND ITS RELATIONSHIP TO LEUKOPENIA AND
HYPOXIA. 3. Frank Walker,* Robert M. Lindsay,
Albert A. Driedger,* William 3. Sibbald,* and
Adam L. Linton. Victoria Hospital Corp., and the
Univ. of Western Ont., London, Canada.
Studies in sheep show that blood contacted with
Cuprophan (C) will induce APH in a dose related
fashion. We have observed APH in patients under-
going hemodialysis and question its relationship
to dialysis induced leukopenia and hypoxia.
Using the sheep model volumes of blood (1-15 ml)
were reinjected after 10 minutes static contact
with Regenerated Cellulose (RC), C, or Cellulose
Acetate (CA) surfaces while mean pulmonary artery
pressure, white blood count (WBC), and Pa02 were
followed in normal, leukopenic (WBC < 1 x l0/L)
and Indomethacin pre-treated sheep. In normals the
degree of PAH mirrored the severity of leukopenia
and hypoxia and was greater with RC and C than
with CA. 1.eukopenia did not effect the degree of
APH or severity of hypoxia. Lung biopsies re-
vealed an absence of WBC in pulmonary capillaries
at the peak APH but subsequently they were present.
Pre-treatment with Indomethacin abolished the APH
and hypoxia without effect On the leukopenia. C
contacted plasma caused the same responses as
blood. Pre-treating blood with Citrate, EDTA or
EGTA, or heating plasma (57°C) abolished all re-
sponses. Total haemolytic complement signi-
ficantly decreased after contact. We propose
that the blood foreign surface interaction acti-
vates complement which causes lung production of
vasoconstrictor thrornboxane leading to APH and,
in turn, hypoxia. The leukopenia is a complement
dependent epiphenomenon and lung sequestration of
leukocytes is not the cause of APH.
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EFFECT OF DIABETES ON BASE REPLETION WITH ACETATE
AND BICARBONATE DURING HMODIALY5IS. Richard A.
Ward, Terry E. Williams and Ronald L. Wathen.
Univ. Louisville Sch. Med., Louisville, Kentucky.
To examine the effect of diabetes on base
repletion during hemodialysis we dialyzed 5
diabetic (D) and 5 non—diabetic (ND) patients
against each of four dialysates; acetate (A),
acetate plus glucose (AG), bicarbonate (B), and
bicarbonate plus glucose (HG). Acetate andbicarbonate concentrations were 35 mmol/l and
glucose, when used, was 11.1 mmol/l. Blood
gases, pH, key intermediary metabolites, acetate,
and insulin were measured pre— and post—dialysis.
All patients were in respiratory compensated
metabolic acidosis pre—dialysis, although
compensation was less adequate in the D group.
Bicarbonate increased significantly in both
groups with B and HG but not with A and AG. pH
increased significantly in both groups with B and
HG but only in ND patients with A and AG;
however, the increase in pH was significantly
greater in ND patients than in D patients with B
and HG dialysates. While the blood gas response
to B and HG was similar in both groups, the D
group, unlike the ND, showed decreased pCO2 with
unchanged p02 with A and AG. Use of A diaTysate
resulted in perturbation of intermediary
metabolism to a similar extent in both groups.
This perturbation was lessened by inclusion of
glucose in the dialysate or by substitution of
bicarbonate for acetate. Both groups exhibited
similar insulin levels. No difference was seen
in the ability to metabolize acetate between D
and ND patients in our study, suggesting base
repletion was similar in both groups.
V62
NATURE AND SEVERITY OF VASCULAR ACCESS COMPLICA-
TIONS IN CHRONIC HEMODIALYSIS PATIENTS. Jay B.
Wish and William V. Sharp Univ. Hosps. of Cleve-
land, Cleveland, OH and Akron City Hosp., Akron,
Ohio.
The nature and severity of vascular access
complications (VACs) in chronic hemodialysis
patients was examined in a large multi-center
study. 2550 patients in ESRD Network #22 (Ohio
and Western Pennsylvania) were followed for 1 year.
23.6% of these patients had VACs during the study
period, most commonly thrombosis (56%), low flow
(13%), infection (10%), and aneurysm(5%). Steal
syndrome, high output heart failure, hemorrhage
and severe hematoma were remarkably uncommon. 50%
of the VAC5 required creation of a new access. In-
fection accounted for 6% of VACs in upper extremuly
access, but 40% of VACs in lower extremity access.
34% of the study population had vascular grafts,
but these accounted for 54% of the complications.
Diabetics, constituting 23% of the study patients,
were no more likely to suffer access infection or
other VAC5 than nondiabetics. The median access
age at time of entry into the study was 18 months
(range 1—170). Age of access had no relation to
complication rate. Median number days hospitaliza-
tion for treatment of VACs was 9.7 (range 1-60).
Among those patients who developed VACs, the mor-
tality rate during the one year study period was
25%, as compared to 6% for patients who did not
develop VACs. VAC5 remain an important cause of
morbidity among chronic hemodialysis patients,
although no more so for those with diabetes. VACs
appear to occur in patients with a high mortality
rate.
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SSSSNrXAL MI1D cw (FAA) SUPS 41'ICE IN HH(DThLIS
PATIENIS. M. Wolfsc, C.J. Strorig*, J.D. 1ep]e, VC and
Oregi Health Sci Univ., Portland, CR and Hrr-UA
t-dical nter, 1 ,!Ibrranca, CA.
Protein—calorie neiretrition and attornsl plasiia amino acid
(PM) ratterre are caiecnly cribe3 in neintenanca Iseir,-
dialysis (M}U) patients. Protein/calorie intake is often kw
and oral stlseenth of FAA hay teen given, with ormilicting
reaults. evaluated the effect of giving oral supplenents
of FAA vs gelatin, a la., quality otein, for 3 ennths in a
simg]a blind study. 1%eaity clinically st]e sen on !41) sre
randcsnly assigned tu either si.lseent. '1n patients received
the EM supplenent (Piniis) containing 15 g/dey FAA.
Another 10 patients receivml an ieitroxxm quanity of
gelatin/day. tiiietai seen daily rç*.ein and exergy intake
thra4,at the sIy s'es 1 g,kg and 27 kcel/lcg. Relative xxy
vei't (R), mid-arm nuscie ciraimferance (tWC), serum
a)hinin, Ixaswfertin and urea nitrogen (Su), and plasma AA
re evaluated serially. tbtritional status in the 2 graipa
was similar at the start of the study. After 3 mziths, there
re no differen in plasma ERA vs gelatin groipa in R3J
(97.8+20.3 vs 90.44-11.5 %), MIaC (28.4+3.5 vs 28.2+3.0 an),
altunin (4.6+.44 vs 4.0+3.1 g/dl), plasma ERA (881+122 vs
8684-166 (renl/l), iui-ERA (2061+410 vs 2031+428 .'vnol/l), and
S} (92+22 vs 89i-9.5 mg/al). Seoze tzanaferrin yes
significantly elevated at the start and end of the study in
the EM groip (239+60 vs 181+48 mg/dl,p<.05) and did i
thange. He mtriticusl paraneters danged tetnen e start
and end of the study in either grcup. Thus, in stab]a t-W
patients eating 1 g oteing/day, there is no iirçsovatent in
rpitritional status with increases in either the quantity or
quality of protein intake.
Hypertension
DECREASE IN SERUM TOTAL CHOLESTEROL CON-
CENTRATION AFTER A CHANGE FROM CHLORTHAL—
IDONE TO SPIRONOLACTONE TREATMENT IN HY-
PERTENSION. Richard Ames and Peter
Peacock.* Amer. Health Fdn., New York,NY.
Treatment of hypertension with thia—
zide—type diuretic drugs is accompanied
by an increase in serum total cholester-
ol. This mitigates the benefit of treat-
ment on the probability of developing
coronary heart disease. To ascertain
whether a potassium—sparing diuretic has
a similar effect on cholesterol, we
undertook a study in which 23 hyperten-
sive men showing an increase in choles-
terol after starting chlorthalidone (C)
treatment were randomized to 2—4 months
of spironolactone (S) or to continued C
treatment. Placebo therapy was eschewed
so that blood pressure (BP) control could
be maintained. Cholesterol decreased 24
mg/dl in the 11 men placed on S whereas
it decreased only 3 mg/dl in the 12 men
remaining on C (p<O.05 by non—paired t
test). On switching back from S to 0,
cholesterol increased 17 mg/dl whereas it
decreased 11 mg/dl in the C group during
the corresponding period of study
(p<O.Ol). Fasting triglyceride decreased
during S therapy but did not increase on
resuming C. Triglyceride did not change
in the C group. Thus, a more favorable
coronary risk profile obtains during S
than C therapy. S may be preferable to
thiazide drugs as first—line diuretic
therapy for uncomplicated hypertension.
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)/TREATMENT OF SEVERE ARTERIAL HYPERTENSION WITH
MINOXIDIL: EFFICACY VS. COMPLICATIONS. H.C.
Aguino, 0. Dutra, D. Vitola*, A.E. Bittar*, and
R. Rodrigues*. Fundaço Univeraitaria de
Cardiologia, Porto Alegre, Rio Grande do $01,
Brazil.
Twenty patients (pta.) with severe
hypertension had minoxidil added to their
treatment. Control of blood pressure (B?) was
obtained within 1 to 90 days (mean:16.8 days) and
the dosage varied from 5 to 20 mg/day
(mean:10.25 mg/day). Some drugs were
significantly reduced but an increase in diuretic
and beta—blocker was noted.
BP(nmiHg)
t4ethyldopa( g/day)
Clonidine (mg/day)
Hydrochlorothiazide(mg/day)
Prazosin (mg/day)
Propranolol (mg/day)
Furosemide (mg/day)
Guanethidine (mg/day)
There was no change in heart rate, body
weight, serum creatinine and K+. The
complications were: hypertrichosis (5 pts —
treatment discontiaued in 1), edema (6 pta -
treatment discontinued in 1), pericardial
effusion (4 pta - treatment descontinued in 3, in
1 pt effusion persiste.i for 8 months). Minoxidil
is a potent antihypertensive agent but has a
significant incidence of side effects.
IIN VIVO TEST OF A VASOCONSTRICTION - VOLUME
FORMULATION OF BLOOD PRESSURE IN DOGS
S. P. Bagby, Portland VAMC, Portland OR
Applying the Pythagorean theorum to Einstein's
theory of relativity, Minkowski proved the cons-
tancy of the space—time interval between two
events. By the seine concept, if inverse varia-
tions of angiotensin II (All) and extracellular
volume (ECV) yield constant blood pressure (BP,
the hypotenuse of a right triangle), then BP
(Ln AIX)2 + (Ln ECV)2. Serial observa-
tions of indirect BP, plasma renin activity (PRA,
ng AI/ml hr1), and ECV (24Na space) were
available in 7 growing Labrador dogs over the
first year of age during normal (NS) and low (LS)
steady—state sodium intakes. ECV (in cc) was
tightly linear With respect to age (in days) for
each dog over 0—6 mo but not thereafter. A
physiologically valid expression of ECV was
derived in 0—6 mo. data by: 1) for each dog,
determining regression equation for sodium—
replete (NS) ECV on age; 2) expressing measured
ECV as fraction (fx) of predicted MS ECV; 3)
multiplying fx ECV by average age—adjusted ECV
(in cc/kg) for that dog, thus retaining between—
dog difference. For 1—yr data, ECV at NS and LS
were each expressed relative to stable MS weights
(cc/kg). Subsequent regression analysis of cal-
culated B? on observed BP (n32 obs) yielded, for
systolic, diastolic, and mean BP respectively, r
and p values of: .237, p .06 (NS); .301, p
.025; .330, p .02. The Minkowski formulation
thus correlates with diastolic and mean, but not
systolic, BP in normal growing dogs.
VI
I
Pre-minoxidil Post-minoxidil
(sean) (sean)
199.2 x 125.3 139.2 x 87.9
1.65 0.88
1.17 0.34
16.25 2.5
2.1
117.5
67
2.88
1.0
135.5
130
0
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LONG-TERM ENALAPRIL/HYDROCHLOROTHIAZIDE
THERAPY IMPROVES RENAL FUNCTION IN PATIENTS
WITH ESSENTIAL HYPERTENSION. John H. P,auer,
Louise B. Jones.* University of Missouri Health Sci Ctr
and Truman Veterans Hospital, Columbia, MO.
Enalapril (MK421), a new angiotensin II converting
enzyme inhibitor, was prescribed in combination with
hydrochiorothiazide (HCTZ) for 10-12 months in 13
patients with essential hypertension. Mean arterial
pressure (MAP), weight, glomerular filtration rate(GFR; by inulin clearance), effective renal plasma flow
(ERPF; by p-aminohippurate dearance), renal blood
flow (RBF), renal vascular resistance (RVR), plasma
renin activity (PRA) and plasma angiotensin II (P
were monitored prior to and following therapy (mean
daily dose: MK421 21 mg; HCTZ 54 mg). Mean results
(±SEM) are presented below:
MK42I, in combination with HCTZ, very effectively
controlled blood pressure; adherence to therapy was
evident by the increase in PRA, and decrease in P
The marked decrease in MAP was not associated
weight gain; most remarkably, GFR, ERPF and RBF
were markedly improved, whereas RVR fell. Long-term
MK421/HCTZ therapy is impressive in its safety, effec-
tiveness and ability to markedly improve renal function.
ANGIOTENSIN (All) RECEPTOR DOWN REGULATON DOES
NOT PREVENT VASCULAR LESIONS IN EXPERIMENTAL
MALIGNANT HYPERTENSION (EMH) A. Bellucci*
M. Susin, L. Mailloux, C. Calvelli* and B. Wilkes,
Depts of Medicine and Pathology, North Shore
University Hospital and Cornell Medical College,
Manhasset, New York
The effects of EMH on All receptor density and
vascular histology was studied in male Sprague—
Dawley rats. Animals were fed a standard diet and
given 1% NaCl in water to drink (16±1.3 mEq/24h).
One group was given a continuous infusion of All
(bOng/mm) for 14 days via an implanted mini—
osmotic pump. The control group was given an in-
fusion of vehicle only. Systolic blood pressure
(BP) was measured by tail artery plethysmography.
Within 48h, BP had risen from 125±6 to 149±13 mmHg
in the AIX—infused rats (p<.025). BP did not
change in the controls. At the end of the protocol
rats were sacrificed by rapid decapitation, blood
collected for plasma All levels, autopsies and
Scatchard analysis for All receptor density per-
formed. Plasma All was markedly elevated in the
All—infused rats (175±37 vs 8±1 pg/mi, p<.OOl).
All receptor density in the renal gbomerulus was
suppressed by 41% (1136±64 vs 675±53 fmol/mg, p<
.01). Histologic examination of 12 experimental
rats demonstrated fibrinoid necrosis in the heart
and GI tract (6), kidneys (5), adrenals (2) and
lungs (1). These findings were most extensive in
the mesentery of the small intestine. No lesions
were found in the control group. We conclude that
vascular All receptor down—regulation may blunt.
but does not prevent the development of hyperten-
sion or vascular lesions in response to high
levels of circulating All.
EFFECT OF MILD POTASSIUM DEPLETION (KD) ON ThE NAT-
URAL HISTORY OF 2-KIDNEY, 1-CLIP RENOVASCULAR HY-
PERTENSION (RVH). R.G. Benedetti,* and S.L. Linas.
U. of Colorado Health Sciences Center, Denver, CO.
We have shown that severe dietary K restriction
resulting in a 20% reduction in muscle K (MK) pre-
vented the development of hypertension in the 2-K,
1-C model of RVH. Since 20% KD results in growth
retardation, we have determined the effect of mild
KD on growth and the natural history of RVH. Af-
ter the application of a 0.23 mm clip to the renal
artery, rats were placed on a K replete (KR) (210
mEq/kg) or on a mildly K depleted (54 mEq/kg) diet.
After 3 wks MAP reached 154 3 in KR, but only 121
2 mm Hg in 1(0 (p<.OO1). After 6 wks MAP was 160
8 in KR but only 132 5 mm Hg in KD (p< .01).
Plasma K was reduced from 3.8± .1 to 3.6± .1 mEq/l
(NS) and MK was reduced by 8% in KD from 471 10 to
435 2 mEq/kg (p<.Ol) . Although KD rats gained 60%
as much weight at 3 wks, by 6 wks weight gain was
comparable; KR 110± 9 and KD 101± 9 gm (NS). To
determine if mild KD could reverse RVH, rats with
RVH were continued on KR or changed to the KD diet.
After 3 wks systolic BP was 156 in KR but only
119± 4 mm Hg (p<.O2) in KD rats. The decrease in
MAP could not be attribted to a negative Na bal-
ance as plasma volume was comparable in both
groups. Since severe KD alters All vascular reac-
tivity, the pressor effect of All was determined
in mild KD. The pressor response to exogenous All
was reduced by 60% while the depressor response to
saralasin was reduced by 80% in KD. We conclude
that mild K depletion prevents the development of
RVH and reverses established RVH and that this pro-
tective effect is not caused by impaired growth or
by Na depletion, but may be caused by a decrease
in All vascular sensitivity.
NEUROHUMORAL MECHANISMS INVOLVED IN ANGlO-
TENSIN-INDUCED HYPERTENSION. Cathy A. Bruner*
and Gregory D. Fink* (intr. by G. Mayor), Michigan State
Univ., Dept. of Pharmacology/Toxicology, E. Lansing, MI.
This study was designed to investigate the role of the
sympathetic nervous system (SNS) and vasopressin (AVP)
in the development of the sodium-dependent hypertension
induced by chronic intracerebroventricular (ivt) infusion
of angiotensin U (AU). Male Sprague-Dawley rats (300-
325 g) were instrumented with chronic indwelling arterial
and venous catheters and a lateral cerebral ventricular
cannula, and maintained on a high sodium intake (6.2
meq/day) which facilitates hypertension development in
this model. Acute ganglionic blockade with hexamethon-
ium (20 mg/kg, iv) and bolus iv injection of the vascular
AVP receptor antagonist d(CH2) Tyr (Me)AVP (dAVP, 10
sg/kg) was performed before, during, and after a 5-day
ivt AU infusion (6 Lg/hr). Plasma epinephrine, norepi-
nephrine and aldosterone levels also were measured in
rats receiving ivt AU. In addition, the ability of chemical
sympathectomy (neonatal guanethidine, plus adrenal de-
medullation) to alter the course of ivt AU-induced hyper-
tension was assessed. The results demonstrated that SNS
activation is not involved in the hypertension since gangli-
onic blockade did not normalize arterial pressure, plasma
catecholamines were not elevated, and chemical sympa-
thectomy did not block the development of AU-induced
hypertension. dAVP also did not lower arterial pressure in
hypertensive rats. However, plasma aldosterone levels
were elevated during ivt AU infusion (165.8 + 33.1 ng/dl)
when compared to control levels (45.7 '- 6. ng/di). In
conclusion, AVP and the SNS are not involved in hyper-
tension produced by chronic ivt All infusion plus high
sodium intake. Rather, the increase in plasma aldoster-
one and sodium dependency of ivt AU-induced hyper-
tension suggest that this model may involve mechanisms
common to steroid-salt hypertension.
1/
MAP (mmHg)
Weight (kg) 2GFR (ml/min/l.73m
ERPF (ml/min/l.73n)
RBF (ml/min/l.73 rr) 2RVR (dynes sec cm /l.73m )
PRA (ng AI/ml/hr)P (pg/mI)
*..0,OO5
Placebo MK421/HCTZ
120÷2 93±2*
94.4+3.4 95.4+3.4
72-i.7 l0O8*
30326 38434*
739+64 965+88*
14,139T1,325 8,652ä87*
1.0÷0.1 22±6*
118±25 28±4*
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RENAL PHOSPHATE EXCRET(OfZI IN
SPONTANEOUSLY HYPERTENSIVE RATS. P. Chen*,
R. CaldweII*, C. Hsu. Dept. of Med., V.A. Medical
Center and Univ. of Michigan, Ann Arbor, Michigan.
Renal tubular reabsorption of phosphate was
studied in unanesthetized spontaneously hypertensive
(SHR) and normotensive Wistcir Kyoto rats (WKY).
Three-hour urinary phosphate excretions of 12-week-
old male SHR (53.0*13.1 ug/mg creatinine, N=7) and
14-week-old female SHR (81.8*12.8, N=8) were
significantly lower than those of the age, sex-matched
WKY (12 week, 435.873.2, N=8, p < 0.01; 14 week,
423.3*75.9, N=8, p < 0.01). Renal clearances were
performed in 14-week-old female rats after overnight
fast. Serum phosphate concentration of SHR (4.61*0.25
mg/do were lower than that of WKY (S.44*0.14,
p <0.02). UrInary phosphate excretion (Up1V
6.85*1.83 pg/mm) and fractional phosphate excretion
(FEp; 13.7*2.3%) of SHR were lower than those of
WKY(Up.V = 15.9* 1.87 pg/mm, p < 0.01, FEp =
22.82.6, p < 0.02). Acute hyperventilation could
not account for the lower excretion of phosphate in
SHR, since arterial pH and pCO2 were not different
between WKY and SHR. The low renal phosphate
clearance of Si-P was noted at a very early age; the
UpmV and FEp of 5-week-old SHR were already lower
than those of VKY. Maximum tubular phosphate
reabsorption (TmPi) was studied in the 12-week-old
SHR and WKY after acute thyroporathyroidectomy.
TmPi of SHR (241*3.0 .,g/ml GFR/ (00 g, N=7) was
greater than that of WKY (204*7.0, N=8, p < 0.01).
When blood pressures were lowered by chronic
hydralazine treatment for 2 weeks, 3-hour urinary
phosphate excretion and clearances of phosphate were
no longer different between SI-P and WKY. The
results indicate that hypertension is responsible for the
lower renal phosphate clearances in St-P.
COJRSE OF HYPERTENSION (HT) IN DIABETIC
RENAL TRANSPLANT RECIPIENTS. L.M Chou*,
K.M.H. Butt, I. Manis, E.A. Friedman. Downstate
Medical Center, Brooklyn, N.Y.
Of 684 kidney transplants (KI) performed from
1977 to July 1983, 76 patients (pts) were diabetics
whose blood pressure course was studied. Excluded
were 9 pts who underwent transplant nephrectomy
within 1 month, leaving 62 recipients of 1 KT, 4 who
received 2 KT, and 1 recipient of 3 KI. Type I
,iabetics were younger than the type Il group (35.2
yrs vs 49.5 yrs), and had been diabetic longer prior
to KT (21.9 vs 11.7 yrs). HT was defined as a systolic
pressure >160 mmHg, and/or a diastolic pressure >
95mmHg. Known UT pts who became normotensive
(NT) on therapy were considered HT. Pre and post-
transplant blood pressures were analyzed through the
time of death or transplant nephrectomy.
A total of 46 (67%) type I and 21 (31%) type II
diabetic recipients were studied, of whom 39 survived
and 28 died. Pre—transplant UT was present in 60
pts (90%) for a mean of 4.4 yrs in type I and 9.1 yrs
in type II diabetics. Post—transplant, 52 pts (87%)
remained HI, but 8 (13%) became NT (Table).
PRE-TRANSPLANT POST-TRANSPLANT
TYPE I HT 40 —> HI 36 NT 4NT 6 —> HT 2 NT4
TYPE II UT 20 —> HT 16 NT 4NT 1 —> NT1
Normalization of HI in our series was effected
only in recipients with functioning kidneys. Of
recipients with graft failures, 9% were hypertensive
pre and post—transplant. We conclude that HI which
is ubiquitous in uremic diabetic pts, continues as a
major risk factor post—transplantation.
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EFFECT OF UREMIA ON RED CELL OUABAIN-SENSITIVE AND
INSENSITIVE Na,K EFFLUX RATES IN DIALYSIS PATIENTS.
D.B. Corry,* M.L. Tuck,* A.S. Brickman,* N.
Yanagawa, W.G. Goodman, D.B.N. Lee, VA Medical
Center. UCLA—San Fernando Valley Program,
Sepulveda, California.
We examined in red cells (RBC) by established
flux assays all major Na,K transport pathways in-
cluding Na,K pump (P) Na,K cotransport (CoT) and
Na,Li countertransport (CTT) in 36 dislysis
patients (D) and 29 controls (C). RBC from D had
higher (p<O.Ol) mean Na efflux rates through the P
pathway than C (6.82±.24 vs 4.8O±.12 mM/L cells/h).
Mean CoT was lower (p<O.Ol) in D compared to C
(O.14±.O2 vs. O.41±.05 mM/L cells/h); CoT being
low to absent in 90% of D. Mean CTT was high in B
(O.32±.05 mM/L cells/h) but was not significantly
different from C. Intracellular Na was not differ-
ent in D and C (7.96±.26 vs. 8.3O±.50 mM/L cells).
RBC rate of accumulation of Na was tested by in-
cubating cells for 20 h at 4°C in a Na—choline
medium in the presence of PCNBS. Na loading rate
was higher (p<O.01) in D compared to C (29.0 vs.
19.1 mM/L cells/20 h). Modality of dialysis, hemo—
dialysis and CAPD, had no effect on level of REC
Na,K transport and there was no difference in
values pre— and posthemodialysis. Family history
of hypertension had no effect on CoT or CTT in 0
patients; low CoT was noted in only 10% of healthy
relatives of D patients. Thus, CoT is uniformally
suppressed in D suggesting that in uremia, in
addition to a genetic determinant, other modulators
of CoT activity exist. Na efflux rate through the
P as measured in washed cells under conditions of
Vmax is high in D which may account for the normal
intracellular Na in D.
JLONGTER}( EFFECTS OF NADOLOL ON RENAL HEMODYNAYICS
IN HYPERTENSION. G.R. Dreslinski.* F.H. Messerli,*
and E.D. Frohlich, Alton Ochsner Medical Founda-
tion, New Orleans.
Longterm effects of antihypertensive therapy on
renal function are increasingly important since
the kidney is a major target organ in the hyper-
tensive disease process. The clinical studies
investigating these effects have rarely examined
results of therapy longer than one month. We
followed eight patients with mild essential hyper-
tension for two years receiving nadolol monotherapy
(mean dose 88 mg/day). Mean arterial pressure
(MAP), heart rate (HR), and renal vascular resis-
tance (Evil) fell, while renal blood flow (RBF,
1311—PAN) and plasma volume (PV, -25I—albumin)
did not change; creatinine clearance (GFR) improv-
ed during therapy.
Baseline One Year Two Years
MAP (mm Hg) 115 (5) 100 (7)* lOO(9)*
HR (beats/mm) 74 (10) 62 (2)* 61 (1O)*
RBF (mi/miniM2) 647 (71) 650 (48) 624 (57)
PIT (ml) 3258 (727) 3131 (721) 3126 (606)
GFR (mi/mm) 113 (46) 121 (50) 140 (44)**
RVR (units) 17.8 (2.5) 15.6 (l.8)* 16.1 (l.5)**
[Mean (±SD)]; *pO.OOS; **p<O.O2 vs. entry.
These results demonstrate persistent reduction
in MAP without deterioration of RBF and OFF during
two—year nadolol therapy. These data extend the
short—term results previously published, and re-
emphasize the disparate regional and systemic hemo—
dynamic effects of the drug.
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AND NA BALANCE IN ACUTE HYPERCALCEMJA IN
NORMAL AND HYPERTENSIVE lUMANS. David Ellison,
Robert Shneidman, fvid McCarron. Oregon Health
Sciences University, Portland, OR.
1-kiman hypertension has associated abnormal-
ities of Ca metabolism that include alterations
in renal Ca2+ and cAMP excretion. Six hyperten—
sive (HTN) and 6 matched normals (NLs) received
a Ca infusion (12.15 mg/kg) over 2 hrs in the
CRC on 3 separate days after being brought into
balance on 3 Na diets (10, 150,500 mEq/d). Ca4
(1000 mg/d) and K (80 mEq/d) were eld constant.
Inulin and PAH c'earances; serum Ca +; fractional
(FE) Na, K, Ca + excretion; urinary cAMP; BP
were measured during baseline (B), infusion (I)
and recovery (R) periods.
At B on 150 mEq Na diet, HIN had higher FECa
7.3*6.3%) than NLs (5.9±4.4%). During I FECa in-
creased similarly on all diets for both KIN and
NLs, but HTNs' FEC recovered faster. FEN was
similar for KIN an NL and increased (p<.05)
with Ca2 on all diets. HTNs UcAMP was greater
at B (p<.O5) and suppressed less (p<.O5) with
Ca2. BP did not vary with Na intake. During
I, SBP increased initially (p<.OOl) but HTNs' and
NLs' response differed based upon Na+ intake and
time (p<.O2). During I, HTN SBP returned towards
B values in spite of increasing hypercalcemia.
Inulin and PAH clearances were similar at B and
during I.
Ilypertensives' FECa and UcAMP differ from NLs
consistent with altered renal handling of the
cation. Na+ balance does not account for these
differences. HTNs' transient pressor response to
Ca + is greater than NL5, enhanced by Na+ re-
striction, and dissociated from serum [Ca2+J.
THERAPY WITH LABETALOL (L) COMPARED TO
PROPRANOLOL (P): DIFFERENTIAL EFFECTS BY RACE.
W. Flamenbaum, N. Weber, F.G. McNahon B. Naterson,
A. Carr' M. Poland, Div. of Neph. Beth Israel
Medical Center, New York, NY
The antihypertensive effects of oral L and P
were evaluated in black (B) and white (w)
patients, 70 each, with hypertension (standing
diastolic blood pressure, StDBP 90—ll5imnHg) in
a double blind trial. L or P were randomly
assigned after a placebo phase. During a 5 week
titration phase, L was increased from 100—600 mg
BID or P from 40—240 mg BID to achieve StDBP 90
mmHg. This was followed by a maintenance phase
during which hydrochlorothiazide could be added.
The reductions in StDBP at end of titration
with L (—9.5±O.9mmHg) and P (—9.0±O.9nimHg) were
comparable, even when analyzed by race. At the
end of therapy StDBP was lower with L, 89±lmmHg
(p<O.OOl), as compared to P. 95±lmn-iHg. StDBP was
comparable after L (88±3inmHg) or P (9l±3mmHg) in
W patients; whereas, L (9O±3minHg) was more
effective in B, p<O.O2, than P (lOO±4mmHg). Fewer
(p<O.OS) L treated patients (17/70) than P treated
patients (29/70) required a diuretic to normalize
BP, due to a greater need for diuretic (p<O.03) in
P treated B patients.
In contrast to a beta blocker, L (an alpha—beta
blocker) was more effective in treating essential
hypertension in B. This response suggests a
differing pathogenesis for hypertension in B
patients.
GUANABENZ: A CENTRAL ACTING NATRIURETIC ANTI
HYPERTENSION DRUG. Marc Gehr, Paul MacCarthy,
Dave Gilchrist,* and Martin Goldberg, Univ. of
Cincinnati Medical Center, Dept. of Medicine,
Cincinnati, Ohio.
Guanabenz (G) a central 2 adrenergic agonistis acutely natriuretic in animals. This effect
has not been directly shown in man. We examined
the effect of both acute and chronic G administra-
tion on sodium excretion using standard clearance
techniques both in H20 and saline diuresis. We
compared in 6 patients the effect of G upon sodium
excretion during acute (A) and chronic (C) drug
administration to the baseline (B) drug—free
state. After 4 days of dietary control all pa-
tients were in sodium balance. (B) studies fol-
lowed both a water load and a subsequent saline
load (2% weight increase). This was repeated on
day 6 after giving 16 mg of G (A) and on day 12
after giving 8 mg BID for 6 days (C). Four out of
6 subjects showed a GFR rise during the acute ad-
ministration compared to baseline both during
water and saline diuresis. During H20 diuresis
all patients had a rise in sodium excretion (UNaV
ig/min B 231±148: A 471±335 p=O.O2) and fractional
sodium excretion (FTNa B 1.77±1.17: A 2.45±1.4
p=O.l) with acute 0 which fell to baseline during
chronic administration. There was also a rise
from a higher baseline during saline diuresis,
which did not reach statistical significance
(UNaV pg/mm B 1412±834: A 1590±1124) . Acute G
probably produced a natriuresis due to an increase
in GFR and a decrease in tubular sodium reabsorp-
tion. This natriuretic property of guanabenz is
unique for central acting anti—hypertensivea.
DIVERGENT EFFECTS OF CA2 BALANCE ON THE VASO—
DILATING RESPONSE TO PTH AND NJFEDJPINE IN TIE
SHR. James R. Grady, tvid A. ftCarron. Oregon
Health Sciences University, Portland, OR.
Dietary Ca+ repletion lowers BP and restric-
tion increases BP in the adult spontaneously
hyperensive rat (SHR). We assessed the effect
of Ca + repletion an depletion on BP responses
of the SHR to two Ca + modifying, vasodilating
agents, PTH and nifedipine (N). SHRs at 18 wks
(N=32) were randomized to either 4% or 0.01% Ca2
diet for 2 wks and either PTH (1,5,10, 50 pg/kg)
or N (10,50,100,200 pg/kg) was injected IV.
Opening P (*SE) of the 0% SIffs (208*5 mmHg)
was higher (p<.OOl) than that of the 4% SHRs
(182*5 mmfj). At all doses of N, A P and %A(P at 2 mm was greater (pC0001) in 0% SHRs
given N, than in 4% SIPs. BP recovery was slower
(p<.OO1) in the 0.01 SHRs (>30 mm) vs 4% SHRs
(15±3 mm) given N. In contrast, at all doses of
PTH, 4% SHRs had a greater (p<.0001, A P and %
A p4W) response at 2 mm and a delayed (p<.O1)
recovery compared to 0.01% SIP. The greatest
response (A P=79±7 mmHg) and % A P (42*4%)
was observed in he 4% SHRs given PTH.
Short-term Ca + repletion enhances the vaso—
di'ating response to PTH but dampens that of N.
Ca + depletion exerts the opposite effect. These
reults suggest: 1) the BP lowering effect of
Ca+ supplementation and BP exacerbation by Ca2+
restriction is mediated ii part by changes in
slow channel fluxes of Ca+; 2) PTH's vasoepres—
sive effects are dependent on available Ca + con-
sistent with an ionophoric action of the hormone.
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ANALOG IN SN VS. WRY RATS. K. A. Gruher, M. C.
Klein*, J. R. Lymangrover*, P. N. Hutchins*, .3. F.
Nennessy*, V. N. Buckalew, Yr. Bowman Gray School
of Medicine, Winston—Salem, N. C. 27103.
We have previously shown that Pro—oRiocor393
derived peptides containing the ACTh4.J-'LFH
or ?MSH39 sequences demonstrate dose-dependent
natriuretic and hypertensive activities. We now
report the differential cardiovascular effects of
an ACTH41° analog in Okamoto spontaneously hyner-
tensive (SN) and Wiatar--Kyoto (WKy) rats. Blood
pressure (B?) and heart rate (HR) were monitored
in 7-8 week old conacioua, unrestrained male SN
and WRY rats via chronic indwelling carotid cathe-
ters. Injections of (D—Phe7) ACTN41O (3O—lOO0k
1kg) through indwelling jugular vein catheters
produced dose—dependent increases in B? in both
SH and WKY however, HR was increaaed in SN rats
only. At doses between 50—30QIkg 511 rats had
a 25--SOmmNg increase in B?, fl 50% greater than
WRY (p< .05). In this dose range SN rats had an
increase in HR of 40-400 beats/mm.
The increase in B? and HR were selectively
blocked by pretreatment with n (phentolammne,
1.0mg/kg i.v.) or (metoprolol, l.Oing/kg i.v.)
receptor antagonists respectively. Bilateral adre—
nalectomy did not affect the actions of the pep—
tide. These data suggest that the SH rat has in-
creased sensitivity to the effects of a new class
of cardiovascular stimulating peptidea when com-
pared to normotenaive controls. It is possible
that similar circulating levels of these peotides
could have profoundly different effects in grouna
disposed to or insensitive to the development of
hypertension.
MECHANISMS OF ALDOSTERONE "ESCAPE": ROLE OF
GLONERULAR FILTRATION AND 4RTERIAL PRESSURE. *
.3. E. Nall, .3. P. Granger, and A. .3. Premen.
Univ. Miss. Med. Ctr., Jsckson, MS.
This study examined the importance of changes
in renal hemodynamics and renal artery pressure
(RAP) in allowing the kidmeys to escape the
chronic Na retaining effects of aldosterone
(Aldo). In 5 dogs in which RAP was permitted to
increase during Aldo infusion (14 ug/kg/day), Na
excretion (UN V) and fractional Na excretion
(FE. ) decreated markedly on the first day and
then5returned to control on days 2—4 of Aldo
infusion as RAP and GFR increased 15±3 mmllg and
24±6%, respectively, and remained near these
levels for 7 days of Aldo infusion. In 7 dogs in
which RAP was prevented from increasing with an
electronically servo—controlled aortic occluder,
U V decreaaed from 256±3 to 117±9 mEq/day on the
fst day and remained at 70—80 mEq/day below Na
intake for 7 days of Aldo infuaion. Cumulative Na
balance and Na iothalsmate apace increased 610±39
mEq and 3729±397 ml when RAP was servo—controlled,
causing ascites in most of the dogs, while MAP did
not plateau but continued to rise to 59±3 mmllg
above control after 7 days of Aldo infusion. When
the servo—controller was stopped and RAP was
allowed to rise while Aldo infusion was continued,
GFR rose to 126—136% of control, F increased
markedly, UNV increased to 579±64 m q/day on the
first day, and the dogs returned to normal Na
balance. These data indicate that an increase in
RAP, which raises GFR and FEN , is essential in
allowing the kidneys to escap the chronic Na
retaining action of Aldo and to achieve Na balance
and a stable level of MAP without severe volume
expansion and ascitea.
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VASOACTIVE HORMONES IN ESSENTIAL HYPERTENSIVES.
U R. Hamburger, W. Flamenbaum, and the VA
Cooperative Study Group, Beth Israel Medical
Center, New York, NY
Baseline values off antihypertenaivea for
plasma renin activity (PRA), total and active
renin (TR, AR), urinary proataglandin E and F2
excretion (factored for creatinine, PGECr and
PGF/Cr), and kallikrein excretion (KR/Cr) were
obtained in black (B) and white (W) malea
entering a treatment protocol. The PRA (x±SEM)
in B (n82) was 0.9±0.1 ng/ml/hr, lower (p<O.03)
than 1.2±0.1 ng/ml/hr in 101 W patients. APR
was different (pcO.005) in the two groups (B:
0.7±0.1 ng/ml; W: 1.0±0.1 ng/ml). TPR in W,
2.1±0.1 ng/ml, was not significantly different
from 2.1±0.1 ng/ml in B. PGE/Cr and PGF/Cr
were 1.2±0.1 ng/mg and 0.6±0.03 ng/mg, reepec—
tively in W patients. These were greater (pcO.Ol)
than the values of 0.8±0.1 ng/mg (PGE/Cr) and
0.5±0.4 ng/mg (PGE/Cr) in B. KR/Cr in these
patients was also different (p<O.0O2); W, 1.6±0.2
nEu/ng; B, 0.9±0.1 mEu/mg.
These results confirm the lower PRA observed
in B patients. However, TR levels were not
different even though APR followed the same
pattern as PRA. Values for two vasodilator
systems were lower in B patients. It is auggeated
that this vasoconstrictor—vaaodilator imbalance
nay participate in the pathogeneaia of essential
hypertension and may modulate response to
therapy.
JTHE EFFECT OF REVASCULARIZATION(VAS) OR NEPHRECTOMY
(NX) ON BLOOD PRESSURE(BP) ANO RENAL FUNCTION(RF)
IN PATIENTS WITH RENOVASCULAR HYPERTENSION(RVHT) &
A SMALL KIDNEV(SK). M. Hanna' A. Fitz, VA Med. Ctr.
& Dept. of Int. Med. U. of Iowa, Iowa City, Iowa
VAS or NX improved BP in 64/76(84%) patients with
RVHT, followup 12—72 months. Thirty—four RVHT with
SK (<11Cm length by angiogram) had renal VAS or NX
for RVHT and/or decreasing RF. Initial BP, Scr were
compared to postoperative(PO)(12—72months) BP and
Scr in patients with atherosclerotic(AS) or fibro-
muscular disease. P0 BP were called improved if
l4O/9OmmHg or less.
Eleven of 17 SK with VAS had improved BP after
25.1±18 months. RF was unchanged (Scr±O.4mg/dl of
initial) in 9 patients, was better in 2 and worse
in 6, 5 of whom had bilateral VAS &/or aortibifemo-
ral grafts. RF was worse in 5/8 patients when VAS
of a SK was done with either contralateral VAS of a
larger kidney &/or an aortic graft; if contralate-
ral VAS or aortic operation was not necessary 7/9
had stable or improved RF (25±15 months) and one
was worse. BP was improved in 6/9. In kidneys <10cm
VAS resulted in worse RF in 4/8, 4/8 also had unim-
proved BP. VAS of kidneys <9cm(n=3) resulted in no
improvement in RF or BP.
Seventeen patients had primary NX of SK, 2 others
were done for graft failure. Improved BP resulted
in 17/19(90%). RF remained stable in 15/19 (79%)
during 34±31 months followup. Six NX were performed
in combination with aortobifemoral graft resultino
in improved BP and stable RF in 5/6 and worseninq
in one.
VAS may be successful in SK of 9-11cm however VAS
does not have a clear cut advantage over NX for RF
or BP. In patients with severe bilateral RVHT and/
or AS, unilateral NX may be preferred.
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DISCORDANCE OF HYPERTENSIVES DIETARY CA2 INTAKE
AND URINARY CA2 EXCRETION. Holly J. Henry,
Cynthia D. Morris, tvid A. McCarron. Oregon
Health Sciences University, Portland, Oregon.
Several reports have noted that hypertensives
(HN) have an approximate 65% increase in urinary
Ca + excretion (UcaV). Paradoxically, separate
analyses of regional and national diet surveys
have noted a 19 to 22% reduction in Ca+ con-
sumption by HTN matched to normals (NIs). We
carried out a randomized—placebo, controlled
survey of simultaneous urinary electrolyte excre-
tions and diet intake in a matched population of
HTNs (N=39; MAP >105 mml3) and NL5 (N=31). Timed
urines and diet Tntakes were measured at 2—week
intervals during baseline (4 weeks) and reatment
phases (8 weeks) of either placebo or Ca + (1000
mg/d). Diet intake was assessed by repeated 24—
hr recalls and food frequency questionnaires and
analyzed by a computerized data bse system.
HTN reported 22% less daily Ca + intake
(p=.Ol), 728*310 mg/d (HTN) vs 939±338 (NL)
(meanjSD). HTN5' and NLs' mean UNaV, UKV, Up0
and UM V were similar at baseline and did not 4
vary gnificantly with either 8 weeks of placebo
or Ca. Mean (jSD) UCaV, however, was 63%
greater (p<.O1) in HTNs (207*140 mg/d) compared
to NLs (127*86 mg/d) at baseline. Placebo
therapy did not modify this difference. However,
oral Ca2' increased (p<.O5) UCaV in NLs to
214±118 mg/d, but HTN5' UCaV was unchanged.
HTNs' increAsed UC V can be dissociated from
their daily Ca' intae. furthermore, the UCaV
response of NLs to oral Ca + differs from that of
HTN5. These fj,ndings suggest a primary differ-
ence in the Ca homeostatic mechanisms of HTNs.
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NEPHRECTOMY ELIMINATES THE HYPERTENSI NOGENIC SERUM
FACTORS IN HYPERTENSIVE DAHL S RATS. V Hirat, L
Tobian, J Iwai, Univ of Minnesota, Minneapolis, MN
Recent studies shcw that when DahI S rats become
hypertensive, plasma humoral factors appear which
definitely increase both blood pressure & pressor
sensitivity of normotensive recipient rats. The Na
concentration in the aorta was also increased 5.6
in the recipient rats(p<.O3). We sought to deter-
mine whether nephrectomy would alter these hunoral
factors. Hence, either nephrectomy or sham nephrec-
tomy was done 20 hrs before serum was collected
from donor S rats; .45m1 of this serum was injected
iv twice daily for 14 days into normotensive recip-
ient S rats. For 3 months 14 sham nephrectomy S
rats ate 4NaCl diet(BP202); 17 other sham nephrec—
tomy S rats ate .llNaCl(BP136). BP averaged 138 in
rats receiving normotensive serum vs 154 in those
receiving hypertensive serun, ll.5 higher(p<.05).
Angiotensin II pressor responses were uniformly
higher in rats receiving hypertensive serum: long!
kg, 4o° higher(p<.02); 3Ong/kg, 35Thigher(p<.O1);
9Ong!kg, 28Thigher(p<.O1). Norepinephrine pressor
responses were also higher in rats receiving hyper-
tensive serum: lOOng!kg, 7higher(p<.O2); 300ng!
kg, 44higher(p<.OO1); 500ng!kg, 3O?higher(p<.0l).
In contrast, among nephrectomized rats there were
no significant differences whatsoever between rats
receiving hypertensive vs normotensive serum. Re-
moval of kidneys appears to eliminate the hyperten-
s inogenic factors, suggesting that they either come
from the kidney or, alternatively, are greatly in-
fluenced by the kidney. Dahl R rats on either 8? or
.11NaCl have normal BP. Their sera produced no dif
ferences in BP or pressor responses in recipient
rats. Hence 8NaC1 which produces no hypertension
also induces no hypertensinogenic serum factors.
3H—OUABAIN BINDING TO CULTURED VASCULAR SMOOTH
MUSCLE CELLS (VSMCs) DERIVED FROM SH, WKY AND
WISTAR (W) RATS. Laszlo Hopp*, Fikry Khalil*,
Bernard M. Searle*, Aijiroh Tokushige*, Hirokazu
Tamura*, Minoru Kino* and Abraham Aviv. N.J.
Medical School, Div. of Ped. Nephrology, Newark,
N.J.
We developed techniques to measure the number
of Na—pump units (Bmax) and equilibrium dissocia-
tion constant (Kd) for ouabain as well as para-
meters of K binding to the pump in cultured rat
VSMCs. Our approach utilizes analyses of 3H—oua-
bain displacement from its VSMC receptors by non-
labelled ouabain or K+. These techniques were
applied to study serially passed VSMC's (passages
9-11) originating from SH, WKY, and W rats. The
respective Bmax values (mean + SEM expressed as
number of pump units x 1O5 per VSMC) of WKY and
SH VSMC's were not different (2.87 .05, n=245;
3.00 +
.02, n=231). However, both values were
significantly lower than Bmax of W cells (3.62
.04, n=2l9; P<.OO1). The respective Kd values
(jiM) of the WKY and SI-I cells were also not dif-
ferent but both were significantly higher as com-
pared with W VSMC's (4.57 .12; 4.69 + .09; 3.69
.17; n values as above; P<.0Ol). Positive co-
operativity for K was noted in VSMC's of all
strains. The SHR cell demonstrated the highest
affinity for the ion. Coupled with our recent
findings of membrane leakiness in cultured SM
VSMC's, these findings strongly suggest that:
a) a comon feature of both WKY and SHR cultured
VSMC's is a low number of Na-pump units, and b)
membrane leakiness occurring in concert with a lcs
number of Na-pump units results in profound abnor-
malities of Na/K regulation in SH VSMC's.
4;
BLOOD PRESSURE, PAPILLARY PLASMA FLOW
AND EXAGGERATED NATRIURESIS IN
SPONTANEOUSLY HYPERTENSIVE RATS. C. Hsu,
P. Chen*, R. Caldwell*. Dept. of Med., V.A. Med.
Center and Univ. of Michigan, Ann Arbor, Michigan.
The effect of papillary plasma flow (PPF) and blood
pressure (BP) on exaggerated notriuresis was studied in
spontaneously hypertensive (SHR) and normotensive(WKY) rats. After a 3% body wt of saline expansion
urinary sodium excretion (UV = 7.0±1.5 MEq/min)
and fractional sodium excretion (FE = 4.1
N=8) of SHR were significantly greater than those of
WKY (UNGV = 2.8*.77, FE I .6*.43, N=7, both
p <0.05). However, rend blood flow (RBF, by
microsphere method) and GFR (by inulin clearance)
not different between WKY and SHR. PPF (by
I' a-albumin accumulation rate) was slightly lower in
SHR than in WKY (43.8±3.8 mI/min/ 1009 papilla, N=8,
vs. 57.2*4.2, N=7, p < 0.05). Despite significant
reductions of tJ,V and FE in SI-IR following acute
lowering of renal perfusion pressure by either oortic
constriction or hydralazine treatment, both RPF and
RBF were well autoregulated and GFR was not
decreased when compared to those of control SHR.
When BR was chronically reduced for two weeks by
oral hydralazine (120 mg/liter drinking water) in both
WKY and SHR, mean arterial pressure of SHR (107±3.0
mm Hg, N=9) was not different from that of WKY
(100*2.0, N=9), however, U,V (I.I*.4OpEq/min) and
FE (.45±. 14%) of SHR after a 1.3% body wt of saline
expansion were still significantly higher than those of
WKY (U,V = .l3*.03, FEN = .06*.02, N=9, both
p < 0.05Y. We conclude tha? theexaggerated
natriuresisis not mediated by increased PPF or
elevated BP per se in SI-P.
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CHRONIC PTH INFUSION RESULTS IN HYPERTENSIN IN
NORMAL SUBJECTS. H.N. Hulter, J.C. Melby, J.C.
Peterson, and C.R. Cooke. VAMC and UF, Gaines-
ville; BU, Boston; and JHU, Baltimore.
The mechanisms responsible for the frequent oc-
currence of hypertension (HTN) in patients with
primary hyperparathyroidism (HPT) have not been
elucidated. Suggested mechanisms include hypercal—
cemia, renal insufficiency, and increased plasma
renin activity (PRA). Accordingly, the present
studies assessed the effects of chronic (12 days)
continuous intravenous b-(l—34) PTH infusion in
normal human subjects (N=4). PTH infusion resulted
in persistent hypercalcemia (Control 9.3±0.1 ; PTH
d7—l2 12.0±0.2 mg/dl, p<O.OO1) and HTN (control
mean BP 83.5±1.3; PTH d7-l2 88.2±1.7 mm Hg, p<O.O5)
reversible during a 4—8 day recovery period. Tran-
sient, but significant (p<O.O2) increases in urin-
ary tetrahydroaldosterone excretion and plasma cor-
tisol concentration were observed as hypercalcemia
and HTN developed. No significant changes in plas-
ma [K] or PRA were observed, suggesting that hy-
percalcemia-induced transient hypersecretion of
ACTH was responsible for both cortisol and aldo-
sterone responses. The present results provide the
first direct evidence for the hypothesis that hy—
percalcemia, alone, can generate short—term, but
persistent (12 days) HTN in humans an& thus may be
the initiating mechanism for HTN in clinical prim-
ary HPT The results indicate that HTN associated
with clinical primary HPT results from either
direct or indirect effects of PTH excess, se,
and does not require the long-term consequences!
complications of the clinical disorder, e.g.,
nephrocalcinosis, renal insufficiency, acidosis.
J64INTERACTION BETWEEN PARATHYROID HORMONE (PTH) AND
HYPERCALCEMIA (+Ca) IN THE GENESIS OF HYPERTENSION
IN PRIMARY HYPERPABATHYROIDISM. K Iseki*, SG
Massry and VM Campese. Dept. Med., Div. Nephrol.,
USC Sch. Med., Los Angeles, CA.
The mechanisms of hypertension in primary hyper—
parathyroidism are not evident. +Ca may induce
hypertension and PTH is a vasodilator. The pre-
sent study examines the interaction between +Ca
and PTh on mean arterial pressure (MAP) in an ef-
fort to understand the pathogenesis of hyperten-
sion in primary hyperparathyroidism. Studies were
done in normocalcemic parathyroidectomized rats
(PTX) and control sham operated ones (C). Ca was
infused at a rate of 50, 75 and 100 mg/kg/2 hr.
Baseline MAP was higher (p<O.Ol) in PTX (120±1.9
mmlig) than in C rats (1014±5.0 mmHg). +Ca raised
MAP in C rats with a direct relation (rO.76,
p<O.Ol) between changes in serum Ca and MAP. MAP
did not rise in PTX rats despite comparable +Ca.
Simultaneous administration of PER and Ca (75 lug!
kg/2 hrs) to PTX rats produced a rise in MAP
(13±3.8 usnffg) not different from that in C rats
(114±3.7 inmHg). The data show that 1) PTH plays a
role in blood pressure regulation in the normal
state and its absence in the face of normocaicemia
may result in a rise in MAP, and 2) absence of PER
prevents the +Ca—induced hypertension. The re—
suits are consistent with the notion that +Ca in-
duces hypertension by increasing Ca flux into
smooth muscle cells and that this process is
facilitated by PTH acting as an ionophore. Thus,
the hypertension of primary hyperparathyroidism
requires both + Ca and elevated PTH levels.
ft37
HYPERTENSION IN EXPERIMENTAL DIABETES MELLITUS (DM)
RENIN-PROSTAGLANDIN (PD) INTERACTION. S. Katayama*
anct J.B. Lee, SIJNY at Buffalo, Buffalo, New York.
To investigate mechanisms involved in the high
incidence of hypertension in DM, the relationship
between prohypertensive renin—angiotensin produc-
tion and antihypertensive renal FGE2 synthesis
was studied in DM rats one week after streptozoto—
cm injection (65 mg/kg, i.p.).
DM rats became hypertensive (135 + 3 vs control
120 + 2 mm Hg) although plasma renin activity (PEA)
in vivo did not increase (8.5 + 1.5 vs control 8.6
+ 0.5 ng/mi/h) despite plasma volume contraction
3.7 + 0.2 vs control 4.6 + 0.2 mi/lOU g) resulting
from polyuria and natriuresis. A small dose of in-
sulin (2 U/day, s.c.) resulted in a marked increase
in PEA (19.2 + 4.4), while more rigid control of
DM achieved by constant infusion of insulin (2 u/
200 g/24 h) decreased blood pressure to 115 + 4
with a continued rise of lesser magnitude in PEA
(11.3+ 2.0). Cortical renin content and renin re-
lease in vitro were significantly lower in DM (188
+ 15 og Al/mg, 2.4 + 0.3 ng AI/mg/30 mTh) as com-
pared to control (256 + 17, 4.6 + 0.3). However,
renin release in response to fl—isoproterenol (iO—?
to io-5 M) in DM was not different from controls.
In vitro P3E2 synthesis in DM was significantly
lower than controls.
The results suggest that 1) renin release in DM
is insulin dependent, 2) unresponsiveness of PEA
in DM is due to a decreased renin pool but not to
diminished response tofl-adrenergic stimulus and
3) decreased P3E2 synthesis with unchanged circu-
lating angiotensin II may contribute to the devel-
opment of hypertension in DM.
\ICd EFFECT ON THE Na-K—ATPase SYSTEII IN CULTURED
VASCULAR SMOOTH MUSCLE CELLS (VSFIC's). Minoru
KinoAijiroh Tokushige,* Bernard 1. Searle,* John
D. BogdenHirokazu Tamurand Abraham Aviv. N.J.
Medical School, Div. of Pediatric Nephrology,
Newark, New Jersey.
Cd has been reported to inhibit Na-K-ATPase in
homogenates and subcellular fractions of a variety
of organs and tissues. Acute and chronic adminis-
tration of Cd to laboratory animals can induce
elevation of the systemic BP. It has been specu-
lated that Cd induced BP elevation may be related
to inhibition of Na—K—ATPase in vascular tissue,
since diminished activity of the Na-pump (the phy-
siological correlate of the enzyme) leads to in-
creased vascular tone. This question was examined
in cultured rat VSMCs. In disrupted VSMC's ren-
dered permeable by osmotic shock, Cd inhibited Ma-
K—ATPase (ouabain sensitive ATP hydrolysis); 150
being reached at io- N Cd. This inhibition was
irreversible and non-competitive with respect to
Na, I( and ATP. To examine the impact of Cd on
intact VSMC's we exap1ned its effect on the Na-
pump as measured by oopb+ uptake. Incubated for
150 minutes in a medium containing io Ii Cd, in-
tact VSMC's demonstrated no alteration in the ac-
tivity of the Na—pump. Within this time interval
the intracellular Cd attained a concentration
eight fold higher than the extracellular Cd. Thus,
it appears that under acute conditions Cd exerts
its inhibitory effect on the Na-K-ATPase system
only in disrupted VSrICs and it is very unlikely
that the hypertensive effect of Cd directly re-
lates to inhibition of the VSMC Na-pump. The
study underscores the necessity to assess the Na-
K-ATPase system by independent techniques.
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ENVIRONMENTAL FACTORS IN NEURAL CONTROL OF RENAL
EXCRETION IN CONSCIOUS SHR. John P. Koepke* and
Gerald F. DiBona. Dept. mt. Med., Univ. Ta.
Col. Med. & VAMC, Iowa City, IA.
The effect of a stressful environmental
stimulus (facial air jet) on renal excretion was
examined in conscious spontaneously hypertensive
rats (SHR, MAP15O mmHg) and normotensive Wistar—
Kyoto rats (WKY, MAP=115 mmHg) on normal (NNa)
and high (HNa) sodium diets. Data are mean±SE
per bOg BW; C=control, R=recovery tp<.O5 vs C.
V UV C C
1.11/mm pEqin mlin mln
SHR C 15.7±2.5 2.5±0.6 0.87±0.05 4.34±0.47
NNa Air 14.4±3.2 1.8±0.6t 0.86±0.05 4.29±0.49
(8) R 15.6±3.0 2.7±0.7 0.90±0.05 4.37±0.56
SHE C 27.1±5.0 4.3±0.8 0.89±0.06 3.78±0.32
HNa Air 17.1±3.31 2.5±O.5t O.77±O.O8t 2.94±O.19t
(8) R 25.1±3.4 4.1±0.7 0.83±0.07 3.15±0.31
HNa augmented the renal excretory response to
air jet (p<.O5). Chronic bilateral renal denerva—
tion abolished the renal excretory response to
air jet in StIR on NNa and HNa. Air jet did not
affect renal excretion in WKY on NNa or HNa.
Conclusion: The antidiuretic and antinatriure—
tic response to a stressful environmental stimulus
is dependent on an increase in renal tubular
sodium and water reabsorption (NNa) and a renal
vasoconstriction with a decrease in filtered load
(HNa), both of which are mediated by the renal
nerves. The enhanced response in SHR—HNa may
reflect a sodium—dependent facilitation of
neurtadrenergic transmission. The greater renal
excretory responses in SHR than WKY may reflect a
greater genetic propensity to increase renal
sympathetic activity during stressful environmen—
ye1 stimulation./
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DIETARY CHLORIDE CAN BE A DETERMINANT OF
DESOXYCORTICOSTERONE (DOC) HYPERTENSION
IN THE RAT. Theodore Kurtz* and R. Curtis Morris,
3r., Depts. of Lab. Med. and Med., Univ. of CA, S.F.
Since C1 can be specifically transported and can
e)cert its own biological effects, the pathogenesis of
NaCI-dependent hypertension might depend on thedietary intake of Cr, as well as on that of Na. We
tested this hypothesis in the DOC model of "Na-
dependent" hypertension in the rat. Uninephrectomized
rats were pair-fed NaCI-deficient chow and given TM
injections of DOC pivalate, 50 mg/kg initially, and 25
mg/kg each week thereafter, for 5 weeks. Dietary Na'
was provided by pair feeding the rats equimolar
solutions of NaCl, NaHCO, Na-ascorbate, or NaHCO-
Na-ascorbate combined. Mean arterial pressure (MAP)
was directly measured in unanesthetized rats. Over a
normal and high range of Na intakes, NaC1 induced an
increase in blood pressure much greater than that
induced by equimolar amounts of the other Na+ salts.
At a low normal dietary intake of Na, MAP of rats
given NaCl and DOC was 148 t 3 mmHg (n=8) whereas
that of rats given NaHCO and DOC was 122 mmHg
(n=8, p<.OOI). The MAP of the rats given NaHCO and
DOC was not different from that of rats given 1'JaCl
without DOC (117 3 mmHg, N=6). Hypokalemic,
hypochloremic metabolic alkalosis occurred in all rats
given DOC and was less severe in those given NaCI than
in those given the other Na' salts. But, with respect to
cumulative Na+ and K + balances, weight gain, and
caloric intake, the rats given DOC and NaCl were not
different from those given DOC and the other Na'
salts. These findings demonstrate that, in the rat, the
DOC model of hypertension can be cr dependent and
suggest the possibility that other forms of "Na-
dependent" hypertension also might be Cl dependent.
j.64MECHANISM OF ACUTE HYPERCALCEMIC (RCa)
HYPERTENSION IN THE CONSCIOUS RAT: ROLE OF VASO
ACTIVX HORMONES AND CALCIUM. H. Levi, M. Ellis, C.
Chimovitz, and T. Ben, Dept. Med., Univ.
Colorado Med. Sch., Denver, CO
HCa in the conscious, unanesthetized rat,
achieved by 30 mm infusion of calcium chloride
(Ca Cl2) (Sea 12.8±0.6 vs 9.1±0.3 mg/dl in sodium
chloride (Na Cl) infused control (C) rats) results
in significant elevation of mean arterial pressure
(MAP) (129 3 vs 112 2 mm Hg in C, p<.OOl).
This pressor response is due to a significant
increase in systemic vascular resistance (SVR)
(0.50 0.02 vs 0.45 0.02 mm Hg/mi/mm/kg by in
C, p<.Ol) and no alteration in cardiac index (CI)
(261 7 vs 258 4 mi/mm/kg bw in C, pNS). The
pressor response to RCa does not seem to be
mediated by vasopressor homones or attenuated by
vasodilator hormones as inhibition of the
renmn—angiotensin system by nephrectomy, the
catecholamine system by central and peripheral
6—hydroxydopamine administration, vasopressin by
administration of a vascular antagonist,
parathyroid hormone secretion by prior
parathyroidectomy, and prostaglandins synthesis by
indomethacin administration did not significantly
alter the pressor response to infusion of Ca Cl,,
in spite of similar Sca levels. In contrast, wfien
Ca Cl2 was infused in rats pretreated with two
dissimilar calcium channel blockers verapamil or
nifedipine, SVR did not rise significantly and MAP
remained unchanged. The pressor response to acute
RCa is therefore independent of vasoactive
hormones and appears to be mediated by a direct
action of the calcium ion on vascular smooth
muscle.
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DIURETIC-INDUCED HYPOKALEMIA DOES NOT CAUSE
VENTRICULAR ECTOPY IN UNCOMPLICATEUSSENTIAL
HYPERTENSION (EH) P.D.Lief,I.Belizon,J.Matos*and
N.Bank. Montefiore Medical Center, Bronx,N.Y.
Recent studies suggesting that diuretic
induced hypokalemia may cause significant and
possibly dangerous ventricular ectopy have led to
recommendations for routine monitoring of serum
K+ and agressive replacement therapy. We studied
13 patients with uncomplicated EH who had no
clinical or laboratory evidence of heart disease.
All therapy was discontinued for 4 weeks. Control
blood pressure (BP) was > 160/95 mmHg and initial
serum K 4was 4.0 0.1 mEq/L [range 3.8-4.9 mEq/
L]. Control 48 hours of continuous ambulatory
electrocardiographic monitoring (48h ECG)analyzed
by computer, disclosed no ectopy [less than 0.5
ventricular premature beats/l000 heartbeats(VPB)Iin 11 patients and mild ectopy [2.5 and 7 VPBJ in
2 patients. No patient had dangerous ectopy[pairal
VPB, ventricular tachycardia or Ron T]. After
treatment with hydrochlorothiazide, 100 mg/day
for 1-6 months, BP fell to less than 140/90 in
all patients. Significant hypokalemia was noted
in every patient; repeat serum K' was 3.0 0.1
mEq/L [range 2.5-3.2 mEq/L]. Repeat 48h ECG after
1-6 months of hypokalemia did not reveal either
increased ectopy or dangerous ectopy in any
patient. Thus the data do not demonstrate an
association between diuretic induced hypokalemia
and serious ventricular ectopy in patients with
ER who do not have pre-existing cardiac disease.
The findings do not support a need for routine
K+ replacement in such patients.
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THE CNS LESION PRODUCED BY NEONATAL MONOSODIUM
GLUTAMATE (MSG) PREVENTS THE HUMORAL AND RENAL
FUNCTIONAL RESPONSE TO ACUTE UNILATERAL NEPHREC—
TOMY (AUN). S-Y. Lin*, E. Wiedemann*, j M.h.
Humphreys, Divisions of Nephrology and Endocri-
nology, San Francisco General Hospital, San
Francisco, CA.
AUN initiates a neurocirculatory reflex in-
volving an intact pituitary and accompanied by in-
creased secretion of the N-terminal peptide frag-
ment (NTF) of pro-opiomelanocortin; the increase
in sodium excretion (UNaV) after AUN correlates
with the increase in NTF concentration. Neonatal
MSG destroys the arcuate nucleus and disrupts the
hypothalamic—pituitary axis (H-P). In 8 normal
rats, AUN led to an increase in UNaV from 1424±
472(SD) to 2794±697 neq/min (p<.OOl) and a rise in
NTF from 86±55 to 207±98 fmol/ml (p<.O5). In 8 1SG-
treated rats, AUN produced no increase in UNaV
(1612±610 vs 1417±478 neq/min, p=NS), nor did NTF
rise (59±21 to 68±19 fniol/ml, p=NS). These findings
correlated with a reduced content of NTF in the
anterior lobe of pituitary from MSG-treated rats
compared to controls (11.5±6.2 vs. 30.4±15,8 pmol/
lobe, p<.O2); NTF contents of neurointermediate
lobe and arcuate nucleus were not significantly re-
duced in MSG rats (p>.05).
The results indicate that the specific H-P
lesion produced by MSG treatment interrupts the re-
flex natriuresis after AUN. Since the increase in
plasma NTF after AUN is also blocked in MSG-treatec
rats, a causal relationship between the two is
suggested. Reduced anterior pituitary content of
NTF in MSG-treated rats could indicate that this
lobe of the pituitary is responsible for increased
NTF secretion after AUN.
RANDt1IZED, PLACEBO-CONTROLLED TRIAL OF ORAL CA2
IN fftJMAN HYPERTENSION. Cynthia 0. Mnrris Holly
J. Honry, tvid A. McCarron. Oregon Hoalth
Sciences University, Portland, Oregon.
Dietary Ca' restriction has been linked to
high BP (HTN). Using a randomized, double—blind,
placebo—controlled study design4 we assessed BP
responses to 1000 mg of oral Cac+ vs placebo (P)
for 8 wks in 70 subjects [39 untreated HTN (MAP
>105 mml) and 31 matched normals (NI)]. BP
Trandom—zero) serum and urine chemistries, side—
effects, compliance, and diet were monitored at
two—week intervals.
Compared to baseline BP (p<.OS) and P response
(p<.04), Ca2 lowered mean BP in HTNs, but not in
NLs. Systolic BP (SBP) was reduced (p<.O5) while
diastolic (DBP) was unchanged. Using a defini-
tion of response as a >10 mI-Ig reduction in BP,
42% of HTN responded vs 13% of MIs. The mean
change in (iSO) SBP of the responders was 17*8
mmf (HTN) and 18*7 mm (NL5).
HYPERTENSIVES NORMALS
Responder Non_Resp. Responder Non-Res
Base 145/84 146/97 105/65 111/7
Ca 128/90 149/93 87/70 14/73
UNaV, UKV, UN V, tip0 V were unchanged by Ca .
MIs' tiC V inceased p<.01) but was unchanged in
HTNs. o one was discontinued because of adverse
effects.
In conclusion, oral Ca2 (1000 mg/d x 8 wks)
lowers BP in humans. BP response rate is greater
in untreated HTNs than in NLs and primarily
affects SBP. These results suggest that long—
term, oral Ca2+ may be effective, non—
pharmacologic therapy for reducing a subset of
HTNs' BP and may also reduce BP in selected NLs.
THE INFLUENCE O DIETARY SALT (NA) INTAKE ON
BLOOD PRESSURE (BP) AND PULSE RESPONSES TO AN ALPHA
AGONIST. John P. Nicholson*, Lawrence N. Resnick*,
and John H. Laragh. Cardiovascular Center, Cornell
University Medical Center, New York, NY.
The arterial baroreflex (AB) system plays a do-
minant role in the rapid homeostatic regulation of
BP. Na intake is believed to be an important deter-
minant of BP regulation. The influence of Na intake
on AB sensitivity has not been explored in man. To
determine the relationship between Na intake and AB
sensitivity, 8 patients (avg. age 54±2, 6 men)
tested with increasing intravenous dosages (.05—
.3 mg) of phenylephrine (PE), a non—specific alpha
adrenergic stimulator of the sympathic nervous
system, after 5 days on high (200 mEq) and low
(10 mEq) Na diets. Na intake was regulated on the
metabolic ward under strict dietary supervision
and continuous measurement of 24—hour rate of
urinary Na excretion. Plasma renin activity was
significantly lower in patients on a high Na diet
(.9±.3) then on a low Na diet (6±2, p<.OS). For
every dosage of PE given IV the pressor response
was far greater on a high Na diet than on a low Na
diet. For example, at .1 mg IV, the rise in both
systolic BP (16±6 vs. 1±4) and diastolic BP (9±3
vs. 2±2) was significantly larger on the higher Na
diet (p<O.O5, p<O.025). Furthermore the decrease
in pulse was potentiated on a high Na diet (—9±1)
compared to the low Na diet (—4±1, p<.O05). These
results show that increased dietary Na intake in-
creases the AB sensitivity to the vasoconstricter
activity of PE. These findings are compatible with
the hypothesis that alpha adrenergic sensitivity
plays a role in low renin BP states characterized
by excessive volume, perhaps mediated by increased
Na sensitivity.
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CHROMOGRANIN A (CgA), THE MAJOR CATECHOLP.MINE (Cat)
STORAGE VESICLE(CSV)SOLUBLE PROTEIN: IMMUNOHISTOL—
OGY REVEALS A WIDESPREAD OCCURRENCE IN NORMAL POL-
YPEPTIDE HORMONE PRODUCING TISSUES. D.T.O'Connor,
D.Burton,* L.J.Deftos.* Dept. of Medicine, Univ. of
California, San Diego, and VA Med.Ctr,, San Diego.
CgA is costored and released with cat from CSV
and is an index of exocytotic cat release. Recent
studies indicate marked similarities between CgA
and parathyroid secretory protein. Because neuro—
peptides may be widespread in neural crest derived
tissues, we sought CgA by immunohistology in such
bovine tissues. Methods: Bovine adrenal medulla
CSV were isolated on sucrose density gradients.
CgA was purified from CSV lysate by gel electro—
phoresis. Purified bovine CgA was an acidic (p1
4.6—4.8), monomeric 67,000 dalton protein. Immuno—
histology was performed with rabbit anti CgA by
the indirect antiperoxjdase technique. Results:
CgA was present not only in adrenal medulla
(chromaff in cells), but also in pituitary (anterior
lobe gonadotrophs and somatrophs), pancreas (islet
cells), small intestine (enteroendocrjne cells),
parathyroid (chief cells), and thyroid (parafol—
licular C cells). Anti CgA staining was abolished
by preadsorption of anti CgA with CgA (33jg/ml).
Staining was absent from exocrine portions of
these tissues. Staining adjacent sections showed
colocalization of CgA and insulin to the same B
cells, and CgA and calcitonin to the same C cells.
We conclude: CgA may be costored and released with
a variety of polypeptide hormones. There may be a
general role for CgA in the secretory process.
J64
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MINOXIDIL IN A ONCE-A-DAY STEP 3 ANTI-
HYPERTENSIVE PROGRAM. Man S. Oh, Jaime
Uribarri, Denise Alveranga, Nadine Bazi-
linski, Ira Lazar, and Hugh J. Carroll.
Downstate Med. Ctr., Dept. of Med.,
Brooklyn, New York.
Convenience of medicine taking is
often a deciding factor for good compli-
ance and hence successful treatment of
severe hypertension. Using a simple once-
a-day regimen of minoxidii, nadolol, and
chlorthalidone, we have successfully tr-
eated 30 severely hypertensive patients.
All patients were previously taking at
least 3 medicines, usually 3 to 4 times.
If diastolic pressure remained above 9D
mmHg on chlorthalidone SD mg and nadolol
l6D mg, minoxidil was added at the start-
ing dose of 2.5 mg and increased weekly.
The average sitting blood pressure de-
creased significantly from 170.9/107.7
before minoxidil to 138.3/86.7 and 140.9/
86.3 mmHg at 3 and 6 months of minoxidil
therapy respectively. No significant dif-
ference in laboratory data was seen among
these periods except for PRA and plasma
aldosterone; PRA increased significantly
and plasma aldosterone decreased signifi-
cantly with minoxidil therapy. Hypertri-
chosis occurred in 24 patients, but was
managed easily with depilatories. Edema,
easily treated with addition of another
diuretic, was seen in 4 patients. Five
patients had small asymptomatic pericard-
ial effusion, but 2 of these had it be-
fore minoxidil therapy.
RENOVASCULAR DISEASE IN THE ELDERLY: AN ANMYSIS
OF 50 PATIENTS. Jeffrey W. Olin,* Donald G.
Vidt, Ray V. Gifford, Jr. and Andrew C. Novick.
Cleveland Clinic Foundation, Dept. of Hypertension
and Nephrology and Urology, Cleveland, Ohio.
Fifty patients, 65 years of age or older, with
renovascular disease were evaluated and treated
between 1979 and 1981. Twenty—one patients were
treated medically, 21 surgically and eight were
treated with percutaneous transluninal angio—
plasty (PTA) of the renal arteries. The age, sex,
target organ involvement, initial blood pressure
and serum creatinine were similar among the 3
groups.
Sixty—six percent of the medical group demon-
strated lower blood pressure while on a larger
number of medications. Ninety percent of the
surgical group demonstrated a cure of improvement
in blood pressure and 43 percent of the patients
in the PTA group had improved blood nressure.
Renal function deteriorated in 50 nercent of the
medical group, 19 percent of the surgical group
and 25 percent of the patients in the flA group.
There was one operative death in the surgical
group and one death related to PTA. There were
6 late deaths in the medical group, 3 late deaths
in the surgical group sod 1 late death in the
PTA group.
This data demonstrates that old ape per as is
not a contraindication to surgery. If hyperten-
sion is resistant to medical therapy, if the
patient experiencaa undsairable aide effects from
the medications, or if renal function is jeonar—
dized, surgical therapy ahould be considered.
Hors experience with PTA will be necessary to
determine its precise role in managing athero-
sclerotic renovascular disease in the elderly.
EFFECTS OF VERAPANIL ON FUNCTION OF NONCLIPPED
KIDNEYS OF 2—KIDNEY, 1 CLIP GOLDBLATT HYPERTENSIVE
RATS (GHR). David W. Ploth, Linell Morrill,* and
Richard Roy*, V.A. Hoap. and U.A.B. School of Med.
Nephrol. Res. and Trng. Ctr., Birmingham, Alabama.
Calcium entry blocking agents have been
reported to inhibit the preaaor activity of
angiotemain II (All). We evaluated the effecta of
verspsmil on renal function of nonclipped kidneys
of GHR rata at a time when the elevated blood
preaaure (HP) and the function of this kidney are
dependent on All. Both kidneya of GHR (0.2 ma id
clip, 3 weeka) were examined with clearance and
microhemodynsmic techniques during an initial
control period and during s second period of
infusion of verapsmil (150 uglhr). Renal blood
flow (RBF) was measured by electromagnetic flow
probe. Although systemic HP decreased from 175±4
to 149±5 mmHg (x SElf), RBF for nonclipped
kidneys increased from 5.8±.4 to 6.5±.3 ml/min
with verapamil indicating an approximate 30%
reduction of renal vascular resistance (psCOl;
n12). For nonclipped kidneys GFR increased from
.97±.09 to 1.46±.13 ml/min, filtration fraction
incressed from O.38±.04 to O.47±.03, and urine
flow increased from 6±1 to 16±2 ui/mm (ps(.O1).
Absolute and fractional sodium excretion also
increased (UN V:270±117 to 1407±290 nEq/min;
FEB :O.23±.O8 %o 0.81±.18%; ps .01). Vascular
responses to All during verapamil infusion were
attenuated by approximatley 50%. These responses
are nearly identical to these of converting enzyme
inhibition and support the concept that calcium
entry blockers result in vasodilation of the renal
vascular bed and improved excretory function of
nonclipped kidneys by inhibiting local activity of
angiotensin II.
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EFFECT OF ANTIHYPERTENSIVE THERAPY ON THE KIDNEY
IN SPONTANEOUSLY HYPERTENSIVE RATS (SHR) WITH
DIABETES. R. Rabkim. J. Petersen,* J. Kitaji,* B.
Harck,* V. Hurphy and E.E. Muirhead. Stanford
Univ. and VA Med. Ctr., Palo Alto, CA; Umiv. of
Temn. Ctr. for Health Sci., Memphis, TN.
Hypertension is a major risk factor in diabe-
tics, but the relationship between treatment of
BP and development of renal disease in diabetics
is not well established. We therefore studied the
effect of HP therapy on kidneys of SHR rats with
streptozotocim induced diabetes. 3 groups of SHR
rats were studied for 6 months; SHR—CONTROLS, SHR—
DIAB, SHR—DIAH on therapy (metoprolol, hydrala—
zime, chlorothiszide). Serial systolic HP (tail
cuff), blood glucose, creatinime and urine pro-
tein were measured and after 6 months renal tis-
sue obtained. Results (Hean±SE).
SHR—CONTROL SHR-DIAB SHR—DIAH-Rx
m 13 11 12
Glucose (mg/di) 179±3 522±24* 533±20*
HP(ma/Hg) 181±2 168± 2* 140±2*t
Prot.(mg/24 hr) 28±1.4 74±17.3* 23±l.5*t
(* p<O.O25 vs control, t p<O.O25 vs SHR—DIAH)
Serum creatinine was unchanged in sli groups.
Light microscopy revealed mesamgial matrix in-
creases in 4/9 SHR—DIAB and 1/12 CONTROLS; glom—
eruli of SHR—DIAB—Rx were entirsly normal.
Thus, 6 months of diabetss in SHR rats was as-
sociated with increased protein excretion, a mod-
est lowsrimg of HP and some increases in mesangial
matrix. Antihypertemsive therapy of SHR—DIAH pre-
vented the increase in protein excretion and pro-
tected against the development of glomerular le-
sions. These findings suggest that amtihypertem—
sive thsrapy may play am especially important role
in management of diabetes.
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I SYNEIEISTIC INTERPCTION 1WEE HYPFRTF1SION (MPH)
V GIOMERULAR INJURY (GLOM—IN) AND DIETARY SALT.
L. Raij, S. Azar, W.F. Keane, U of Minn 1ls, M'.
MPH is frequent in chronic glcxnerulonephritis.
MPH nay contribute to progressive GlA)4-]N, parti-
cularly when "protective" pre-G1Ct4 vasocon—
striction is absent, thus resulting in "G1fl4—HPN."
Reciprocally, in individuals predisposed to HPN,
G1fl4-IN nay influence the develomient and/or
course of MPH. Dahl salt sensitive "S" and salt
resistant "R" rats are ideal to test this
relationship experinantally: "S" rats develop MPH
and lack "protective" pre-GICI.i vasoconstriction.
ce induced GLCt4 ferritin- antiferritin ininune
ccsnplex (FIC) injury (ferritin 8 n.ip for 6 wks.)
in 6 "5" and 6 "R" rats. Both groups were fed
0.3% NaCl chow for 3 sos. and then switched to 8%
NaC1 chow for another 3 sos. Six control "SI' rats
were fed 0.3% chow for 6 sos. and 6 were switched
to8%chowat3nos. andGLC*4-INf(0—4+)x%
GICt4 involved ] were evaluated at 3 and 6 sos.
(Resultstp< 0.001).
3 Yos 6 t.bs
Diet G1fl4-IN Diet MP GIctd-IN
"S" 0.3% 122 0 0.3% 131 60
"5" 0.3% 121 0 8% l68t 127
"R" FIC 0.3% 119 30 8% 122 81
"S" FIC 0.3% l49t 77t 8% 162t 197
Thus, in spite of low salt, GL(- IN hastens onset
of HPN, but only in rats genetically predisposed
to MPH ("S" FIC at 3 Mos.). In the absence of
pre—Gt4 vasoconstriction this HPN results in
"GLCI4—HPN" which in turn asplifies the GICM— IN.
High salt further aggravates toth MPH and GLOM-IN.
Clinically, these studies nay explain why GL4
diseases sore often progress to renal failure in a
population of patients genetically prone to MPN.
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SHORT—TERN EFFECTS OF 1,25 DIHYDROXY VITA14IN D3
(1,25 D) ON BLOOD PRESSURE IN ESSENTIAL HYPER-
TENSION (HiBP). L.M. Resnick* and J.H. Laragh.
Cornell University Medical Center. N.Y., N.Y.
We have previously reported (Resnick and Laragh,
1983) that oral calcium supplementation alters
blood pressure and the renin—aldosterone system in
HIBP. To study the mechanism of these effects, we
measured plasma renin activity (PRA), serum ionized
calcium (Ca++), and diastolic blood pressure (DBP)
before and after 3 days after daily l,25D, .25 mcg,
p.o., was given to 10 inpatient HiBP in balance on
100 mEg Na+, 60 mEg K+, 2 Gin./d. calcium supple-
mented diets.
1,25 D significantly elevated Ca (2.36±0.03 to
2.46±0.03 mEq/L, p<O.Ol). It also elevated DBP
mainly in low renin patients, while in high renin
H1BP, DBP actually fell. Results indicated (mean±
SEM):
Renin Group PRA Ca++ DBP
(ng/ml/h) (mEq/L) (%)
Lo—NL 0.88 2.31 5.3
(n6)
Hi 5.3** 2.43* _6.7**
(n=4)
*p<O.05, **p.(O.O05 vs. Lo—NL
Altogether the %tDBP correlated inversely with ini-
tial PRA (r—0.63, p<O.05) and also with initial
Ca, (r=—0.58, p<O.O5).
We conclude: 1) short—term oral 1,25 D can alter
DEP in essential hypertension (EH) and elevates
serum Ca++ albeit to levels still within normal
limits, 2) the blood pressure response to 1,25 D is
negatively correlated both with the baseline PRA
and the initial serum Ca++, and 3) vitamin D ineta—
bolism may be linked with the renin—angiotensin
system, and may contribute to the pathophysiology
of EH.
DICHOTOMY OF RESPONSES OF PRORENIN AND ACTIVE
RENIN DURING ERCISE IN ESSENTIAL HYPERTENSION.
M.C.Ruddy,J. Kostis*, G. Kaufmann*. Dept. of Med.
IMI NJ—Rutgers Medical School, New Brunswick, N.J.
Most renin that circulates in human plasma
exists in a completely inactive form (IR) that may
serve as a precursor of enzymatically active renin
(AR). Neuroadrenergic activity, a known potent
stimulus for renin release, may be one of several
factors that influence the conversion of IR to AR.
We investigated this possibility by determining
the effect8 of treadmill exercise (Bruce protocol)
on plasma AR and lit in 18 untreated hyperteasives.
Inactive renin was calculated as total renin (Tit)
minus AR. TR was determined by treatment of pa-
tients' plasma samples with 1.25mg/nil trypsin for
60 minutes at —4°C prior to assay of ream
activity.
At rest, mean SEM blood pressure (BP) was
149t3.9/lO6.2±l.2unn Hg and heart rate (HR),
75.3±2.6/mm. At submaxmmal exercise (SI4AX) (Bruce
stage II) BP rose to 178.4±5.4/11.3±1.2, and HR
121.9±4.5; at maximum tolerated exercise (MAX) EP
was 197.8±3.9/116.1±1.2, and HR 148.9±5.8. Plasma
ream activity (AR) at rest was 3.30.8ng/mu/hr
and rose to 5.0±1.6 at SMAX and 7.1±2.3 at 2
minutes post exercise (PX) (p<.OS). In contrast,
there was a slight decrease in IR from rest (11.4±
2.5ng/ml/hr) to S14AX (10.9±2.8) and PX (9.5±
1.9). The ratio of IR/TR declined from 72.9+5.9%
at rest to 66.5±7.1% (p<.OS) and 62.4±6.1%
(p<.Ol) at SMAX and PX respectively.
Our finding in hypertensives that exercise
enhances AR while decreasing IR/TR suggests that
exercise—stimulated increase in plasma renin
activity may be mediated in part through renal or
extra—renal conversion of IR to AR and is
consistent with a physiologically important role
of sympathetic nervous tone in such a sequence.
DECREASED KALLIKREIN (KK) EXCRETION TN NORMO—
TENSIVE DAHL SALT SENSITIVE (5) RATS. S.R.
Serra and L. A. Arbeit, Div. of Nephrology and
Hypertension, SUNY 8 Stony Brook, NY.
Abnormalities of the KK—kinin system have been
associated with both human and animal models of
hypertension. The purpose of this study is to
assess normotensive S and R rats to see if there
is an inherited defect in KR production in the S
rats. Normotensive S and R rats were reared on a
.4% NaCl diet and studied on a .0064% NaC1 diet
after balance was achieved. They were studied at
7 and 12 weeks of age. Urinary KR activity was
assessed by a kininogenase assay (ability to
cleave kinins from kininogen), and total KR was
measured by RIA.
Age Active KR Total KR A/T
wks units/day mg/day
R 7 l3.Ol±.72 52.82±2.7 .25±.09
S 7 8.57±.5O 28.01±2.25 p.z.OOl 3103NS
R 12 13.43±.75 41.72±3.33 .33±.02
S 12 1O.1O±.48 27.13±3.54 <05 .4l±.O6NS
Total and active KR were reduced to the same
extent. To further assess whether the reduction
in active KR was due to inhibitors, inactive KR or
an abnormal enzyme, we looked at the recovery of
pure KR in urine, trypsin activation of KR in
urine and the affinity constants, Kin, of S and it
urines. There was no trypsin activatable KR in
either group. There was no difference in KR re-
covery in S and it rats (52.7±20% vs. 52.6±17%).
The Km's were equivalent (3.06±.49xlO5 vs.
2.64±.45x105 NIL). This study suggests that
normotensive S rats excrete decreased KR; and
there is no evidence for an inactive, inhibited
or abnormal enzyme.
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Na/K REGULATION IN CULTURED VASCULAR SMOOTH
MUSCLE CELLS (VSMC's) ORIGINATING FROM GENETICALLY
HYPERTENSIVE RATS. Hirokazu Tamura*, Minoru Kino*,
Aijiroh Tokushige*, Laszlo Hopp*, Bernard N.
Searle*, Fikry Khalil* and Abraham Aviv. N.J.
Medical School, Div. of Ped. Nephrology, Newark,
N.J.
We examined Na+/K+ homeostasis in serially
passed cultured VSMCs originating from SH, WKY
and Wistar (W) rats under the following acute ex-
perimental conditions: a) extracellular Ca+2
(Cao)=2 mM, and b) Ca0=O mM. The latter condition
was chosen in order to eliminate the membrane sta-
bilizing effect of Ca0 that can mask intrinsic de-
fects in ionic permeability. Intracellular Na/K4
regulation was examined when the Na-pump was func-
tioning or inhibited. At Cao=2 mM there were no
differences within the groups in the intracellular
Na/K ratios and Na-pump activity. Significant
differences were demonstrated, however, at Cao=
O mM in the respective intracellular Na+/K+ ratios
(mean + SEM) between SH and both WKY and W VSMC's
when the pump was active (.230 .023, n=l8; .174
+
.017, n=20; .154 + .014, n=l8; P<.Ol). These
differences in the respective strains were marked-
ly accentuated when the pump was inhibited (14.31
+ 1.33; 7.13 + .52; 6.36 ÷ .53; P<.OOl). Measured
Fy ouabain sensitive 86Rb uptake, the activity of
the Na-pump (units of 10-10 EqRb/iil intracellular
water/hr.) was significantly higher in the SH
VSMC's at Ca0=0 mM as compared with WKY and W
cells (14.07 + .46, n=48; 10.58 + .47, n=46; 11.47
+
.38, n=47; P<.OO1). These findings demonstrate
innate genetic defects of ion regulation that can
be demonstrated in serially passed cultured VSMCs,
and indicate that the Na-pump partially compen-
sates for these defects.
/Rb LEAK IN CULTURED VASCULAR SMOOTH MUSCLE CELLS
(VSMC's) FROM SH RATS. Aijiroh Tokushige*, Ber-
nard N. Searle*, Hirokazu Tamura*, Minoru Kino*,
Laszlo Hopp*, Fikry Khalil* and Abraham Aviv.
N.J. Medical School, Div. of Ped. Nephrology,
Newark, NA.
Using oORb+ as a substitute for K+, we examined
the efflux rate constant (k0) for Rb in cultured
VSMCs originating from SH, WKY and Wistar (W)
rats. The k0 values were calculated from disap-
pearance curves of the tracer rom cultured cells
that had been preloaded with 8 Rbt Experiments
were performed at extracellular Ca+2 (Ca0)=2 mM
and Ca0=O mM. The k0 values of SH VSMCs were
higher than those of their counterparts derived
from WKY and W rats. At Ca0=2 mM when the Na-pump
was active, the respective k0 values (mean + SEM;
expressed x l0-2/min) for SHR, WKY and W ceTls
were 2.30 + .03 (n=37); 2.10 + .03 (n=4O); 2.03 +
.02 (n=4O) (P<.OOl). When the Na-pump was inhib-
ited these values were 2.31 + .02 (n=64); 1.85 +
.03 (n=6O); 1.89 + .02 (n=561 (P<.OO1). At Ca0=
0 mM the respective k0 values for SHR, WKY and W
VSMC's were 3.95 .03 (n=40); 3.22 .04 (n=36);
3.81 .03 (n=40) (P<.0l) when the Na—pump was ac-
tive, and 5.55 + .04 (n=64); 3.72 .03 (n64);
4.84 .05 (n=6i) (P<.OO1) when the Na-pump was
inhibited. Of interest was the observation that
except under conditions of Ca0=2 mM with active
Na-pump, the WKY VSMC's demonstrated the lowest k0
values among the three groups. The intracellular
K levels were the highest in the WKY cells and
lowest in the SHR VSMC's. These findings indicate
that in addition to Na leakiness, VSMCs of the
SHR show leakiness to K+ that can be demonstrated
in serially passed culture cells.
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SEPARATE EFFECTS OF WEIGHT REDUCTION AND
SODIUM INTAKE ON BLOOD PRESSURE. Abraham
U. Waks, Leslie P. Dornfeld, and Morton H.
Maxwell. U.C.L.A., Dept. of Medicine,
Los Angeles, California.
Weight reduction lowers blood pressure
(BP) in most obese subjects. Whether it
is caused by BW or lower Na+ intake is
controversial. The separate roles of BW
and Na+ intake were studied as follows:
A. 30 obese hypertensive subjects were
followed for 12 weeks of Protein Sparing
Modified Fast (PSMF). Daily sodium
intake was 40 MEg (Group Al) or 210 MEq
(Group A2). B. 50 hypertensive and 75
normotensive obese subjects had BP deter-
minations prior to starting and again
before restarting PSMF 21 months later;
diets were unrestricted with similar
UNaV. In group A both subgroups reached
Na+ equilibrium after 1 week of PSMF.
During this week negative fluid balance
was 9.4 lbs (group Al) compared to 6.2
lbs (group .A2). tBP after 1 week was
—15.0/9.4 mmHg (Group Al) and -8.7/5.4
mmHg (Group A2) (MS between groups). For
11 subsequent weeks both groups had simi-
lar significant constant weight loss and
BP reduction. In group B BW and tBP
were correlated (R0.41, P<0.01). BP
was significant only when ABW was greater
than 20 lbs. tBP was correlated with
control BP level and not with degree of
obesity. Conclusions: Na intake
affects BP reduction only during first
week of rapid weight loss. BW has an
independent effect on BP.
TRIftUOPERAZINE DOSE—DEPENDENT ATTENUATION OF
PTH— INDUCED VASODILATION IN TI-F SPONTANEOUSLY
HYPERTENSIVE VS WISTAR KYOTO RATS. Lucinda L.
Wegener, Jim R. Grady*, David A. I-tCarron.
1egon I-alth Sciences University, Portland,
The SI-ft has multiple defects in cellular Ca
and greater sensitivity to PTH-induced acute
vasodilation. I assessed the cellular
mechanisms of the SHR's greater sensitivity by
using the calmodulin inhibitor, trifluoperazine
(TIP). fiman (h) PTI-I 1—34 was administered IV to
18—week—old SHRs and WKYs (N=28) at doses of
either 5 or 10 pg/kg. After recovery to baseline
BP, TIP was given IV in doses between 0.03 to 0.3
mg/kg. At 1— and 30—minutes after TIP, hPTH 1—34
(5 pg/kg or 10 pg/kg) was again administered.
The SHR results, P4W (iSE) mHg at 1 mm. after
the PTH injection (TIP 0.1 mg/kg):
PTH Ebse PTH Alone TFP+PTH,lMIn TFP+PTH,3OMin
5 pg/kg -51*9 mmI- -36*6 mmF -34*9 mm13
10 pg/kg -80*5 n,nHg -51*4 ninl-Ig -41j6 mHg
Both 5 pg/kg (p<.OOS) and 10 pg/kg dose (p<.OO1)
of hPTH 1—34 produced acute hypotension in the
SI-ft and WKY. TIP reduced (p<.O2) the maximal
hypotensive response by 29% at 5 pg/kg and by 37%
(p<.02) at 10 pg/kg PTH in the SI-ft but not 14KV
(p<.OO1). Likewise, 30 minutes after TI-i', the
SHR's PTH BP response was blunted by 33% (p<.O2)
at the 5 pg/kg dose and by 49% (p<.O1) at the 10
pg/kg dose. TFPs inhibition of the Sffts' PTH
response was log—dose dependent (p<.O1). We con-
clude that TIP partially inhibits hPTH 1—34 sys-
temic vascular actions in the SHR but not 14KV.
The findings suggest that cellular mechanisms
mediating the HRs' greater PTH sensitivity
involve the Ca +calmodulin system.
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THE O)N7RIBYlION OF THE ANION TO HYPERTENSION IN
THE DHL SALT SENSITIVE RAT. S.A. Whitescarver*,
J.H. DcMns*, C.E. Ott, B.A. Jackson, G.P.
Guthrie*, and T.A. Kotdien. Univ. of Kentucky,
Depts. of Physiol. and Med., Lexington, KY.To determine if the anion associated with
Na loading alters the develorinent of hypertension
in the Dahl-S rat, three groups (ri=8/gp) were
pair-fed either a low NaCl diet, 8% NaCl, or
ui.molar NaH3 for 5 weeks. Net cuninulative Na
balance was greeter (p<O.O5) in NaHOD3 (82 nJl00
w° than in NaC1 (58±4) fed animals.
However, fran weeks 3—5, MaCi fed rats had higher(p<0.0l) systolic blood pressure (SBP) than the
other 2 groups, and SEP in NaHCD3 and low Mad
groups did not differ. At week 5, SEP in NaC1 fed
animals was 150 lmlHg 2 vs 121 2 in the NaHO)3
and 128±2 in the low NaC1 groups. Because NaH(D3
fed animals had decreased weight gain (p<0 .01), 3
additional groups of Dahl-S rats were fed either a
normal NaCl diet, 7% NaC1, or euiinlar Na amino
acids (NaAA). Weight gain was crinparable in all
groups. Net 5—week Na balance was more positive
(p<0.05) in NaAA (81±3) than in high MaCi (71±2)
animals. Fran weeks 2—5 SEP was higher (p<0 .01)
in high NaCl animals than in the other 2 groups.
At week 5, SEP of high NaC1 animals was 172 8 vs
142 1 in NaAA and 136 1 in the normal Mad
group. There were no group differences of pla&na
volune, muscle Na or K content, arterial pH,
ionized Ca, pla3Tla Na, K, creatinine, or
renasedullary 3E2 production. Ccznpared to
animals on a normal MaCi intake, PRA and plamna
aldo were decreased (p<0 .01) and did not differ in
the high NaC1 and NaAA groups. Thus the anioningested with Na alters tl develcçnent and
severity of hypertension in the Dahl-S rat.
INDUCTION OF IMMUNOLOGICALLY REACTIVE ANGIOTENSIN
II (All) DURING CHRONIC CONVERTING ENZYME (ACE)
INHIBITION. Barry M. Wilkes. Div. of Nephrology,
North Shore Univ. Hosp., Manhasset, NY.
The effects of acute and chronic ACE inhibition
with enalapril maleate (MK421) on All formation
were studied in sodium-restricted rats. Male
Sprague-Dawley rats were placed on low sodium diet
(<0.04 mEq/241) with daily inj ections of furoseinide
(1 ng/kg,i.p.) for 5 days. Half the rats were given
MK421 (300 ing/L) in the drinking water. Other rats
were fed standard diet (0.26 inEq Na/24h) without
MX421. As expected, rats maintained on the low
sodium regimen for 5 or 21 days had marked stimu-
lation of plasma renin activity, angiotensin I (AI,
All and aldosterone. All formation at 5 days was
inhibited in M)42l rats (low sodium: 99.4±25.8 vs
low sodiunt,MI(42l: 26.3±10.5 pg/ml,p<.O2), but All
formation at 3 wks was not different from the con-
trol group (low sodium 499±147 vs low sodium, MX-
421: 306*110 pg/mL). Plasma aldosterone closely
paralleled All in all groups (ri'O.94,p<.OS) com-
patible with AIX stimulation of aldosterone pro-
duction even in the face of ACE inhibition. Several
lines of evidence suggested the absence of All
action in MK421-treated rats at 3 wks: (1) MX421-
treated rats anesthetized with pentabarbitol (50
mg/kg) were hypotensive (MAP: 72±9 vs 126±3 mm Hg,
p<.OOS), (2) there was marked blunting of thepressor response to Al and (3) ACE activity was
suppressed (268±11.4 vs 1.50±0.87 nmol/mL/ain,p<
.001). The presence of elevated immunoreactive All
and intact All-like effects on aldosterone pro-
duction in the setting of a blunted pressor re-
sponse to Al suggests that an All-like substance
with effects on some but not all target organs is
produced during chronic ACE inhibition.
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LE OF Mg HASIS IN iB PRES-
SURE (BP) OF S1CHTA1'ECUSLY HYPERTENSIVE RATS (SHR).
D. Zikos*, B. Eby*, B. Deiahaye*, K. Las. Neph.
Div., Michael Reese Hosp., Univ. of Chicago, Chica-
go, IL & Hosp. of Univ. of Michigan, Ann Arbor, MI.
Previous studies by us indicate mild fasting
hypcniagnesemia in SHE (1.97 vs 2.26 ng% in nornx-
tensive Wistar—Kyoto rats; p<O.O5) and reduced net
intestinal absorption of Mg (3.0±0.1 vs 3.6±0.1
mg/d, p<O.O1, and 56±1 vs 69±3%, p<O.00l). Male
SHE displayed similar intestinal malabsorption (50
vs 61%) with reduced Mg balance (1.16 vs 1.93
mg/d). These data suggest a role of disturbed Mg
hcnieostasis in the hypertension of SHE, since acute
Mg infusion is known to be hypotensive. To test
this hypothesis, we evaluated the chronic effects
of a high Mg diet (0.50%) on systolic BP (tailcuff
method) in 7-month—old female SHE. High Mg thet
did not alter basal HP for up to 3 months of treat-
ment, but it increased serun (3.1 vs 1.7 n%) and
urine Mg (15 vs 1 irg/d). During conscious clear-
ance studies, glanerular filtration rate (1.9 vs
2.1 ml/min) and Na clearance were similar to con-
trol. Baseline BP by direct arterial cannulation,
peak HP (196 vs 210 torr) and peak increments (33
vs 42 torr) in response to angiotensin II (300 to
1,200 ng/kg/min for 5 minutes) were not affected.
However, when the area under the curve representing
the cumulative pressor effects of All was analyzed,
rats on high Mg diet exhibited blunted sensitivity
C12i± 18 vs 252±47 minutes—torr; p<O. 03).
sions: 1. There is mild intestinal Mg malabsorpt ion
in SHE. 2. Basal HP is not reduced by chronic Mg
loading, but responsivity to pressor agents like
All is attenuated, suggesting a permissive role of
mild Mg deficiency in the genesis and/or mainten-
ance of the hypertension in HER.
Immunology and Pathology — Basic
EFFEC OF REDUCED POLYANION ON GLOMERULAR DEPOSI-
TION OF CATIONIC (c) AND ANIONIC (a) ANTIBODY CAb).
Stephen Adler, Patricia Balcer* and William Couser,
University of Washington, Seattle, WA.
The polycation protamine sulfate (PS) reduces
subepithelial immune deposits and proteinuria in-
duced by immunization with c-BSA. However, subepi-
thelial deposits can also result from Ab binding to
intrinsic glomerular antigens, and charge reduction
could alter the subclass distribution of deposited
Ab resulting in worsening of disease. We. studied
the effect of glomerular charge reduction on depo-
sition of c and a fractions of Ab to subepithelial
and GBM antigens. IgG was eluted from kidneys of
rats with active or passive Heymann nephritis (AHN,
PHN) and nephrotoxic nephritis (NTN. C and a frac-
tions were separated, labeled with 251 and ''i,
and relative Ab contents measured by in vitro incu-
bation with excess glomeruli. Varying doses of
mixtures of each fraction were administered to
normal rats and rats with glonierular polyanion
reduced by treatment with PS (25 mg/kg) or unilat-
eral perfusion with puromycin aminonucleoside (PA).
The ratio of c/a Ab bound in glomeruli l(NTN) or
4 hrs (AHN, PHN) later, corrected for renal Ab
delivery were: AHN PHN NTN
Normal (n) 1.O8f7(6) .37?U4(6) l.OO6(l0)
PS- l.15±.06(6)* 44±06(6)* -
PA - - 1.05±.O3(4)*
(*p>O0S vs normal) Proteinuria in PHN rats treat-
ed with PS for 5 days was 65±14 vs 68±21 mg/d in
controls (n=25; p>0.OS).
Treatment to reduce glomerular polyanion does
not significantly alter the ratio of deposited
c/a Ab to fixed glomerular antigens or reduce pro-
teinuria and would not be rational treatment for
diseases mediated by a fixed antigen mechanism.
I .14
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ANIONIC LAYER AT TNE LUNINAL SURFACE OF RAT OLON—
ERULAR CAPILLARIES. P.S.Avasthi, V.Koshy*, P.E.
Clark*. Renal Section, V.A.Medicsl Center and
University of New Nexico, Albuquerque, New Mexico.
Although the anionic aites within the glomer—
ular baeement membrane have been characterized,
anionic aitea on the luminal surface of glomerular
capillaries have not been investigated. The pur-
pose of this study was to ascertsin the presence,
distribution and composition of anionic sites at
the luminal front of glomerular capillaries. In
Sprague—Dawley rats, cationized ferritin (CF), p1
8.2, was perfused into the renal artery, and the
binding of CF to the capillary wall was examined
by electron microscopy. Multilayered heavy bind-
ing of CF was observed, filling the feneatrae and
binding to the entire endothelial glycocalyx. This
continuous anionic layer situated at the capillary
wall—blood interface is different from the previ—
oualy described interrupted row of anionic aggre-
gates in the lamina rara interna. Similarly per-
fused native ferritin (p1 4.3) did not bind. To
characterize the compoaition of thia anionic layer
it was digested in—situ by the perfusion of hyal—
uronidaae, papain, heparitinaae and neuraminidase.
Parallel controls were obtained by the perfusion
of corresponding buffera. Alterations in CF bind-
ing following enzynatic digestion indicate that
this luminal anionic layer has two compositionally
different components, the endothelial glycocalyx
and the anionic layer at the feneatral surface.
While the sialoproteina form the najority of the
anionic sites on the glycocalyx, hyaluronic acid
and heparan sulfate are abundant at the fenestrae.
The location of this anionic layer auggeata that
it may be the functional glomerular capillary
anionic barrier.
TUBULAR TRANSPORT ANU BASAL LANINA ALTERATIONS
(BLA) MEDIATE GLUCOCORTICOID (GC) INDUCED CYSTIC
METANEPMRIC DEVELOPMENT (CMD) IN SERUM-FREE ORGAN
CULTURE (SFOC). E.D. Avner, W.E. Sweeney*, N.P.
Piesco*, and D. Ellia. Child. Hoap. of Pgh. a
Univ. of Pgh. Sch. of Med. a Dent. Med., Pgh., PA.
We have previously described an experimental
nodel in which GCs induce 040 in SFOC in the ab-
sence of tubular obstruction, epithelial cell hy—
pertrophy, or alteration in [K+J environment (Kid-
ney Int. 23:179,1983). In the current investiga-
tion the effect of oubain (0) on the ultrastruct-
ural features of CMD were characterized to study
the pathogenesis of cyst fornation in this model.
Fetal netanephri were explanted froa SW albino
mice at 13 0.4 d gestation and controls (C) were
incubated in our SFOC system (In Vitro 18:675,
1982) . The cyatic model (CY) was induced by the
continuous supplementation of cortisol (1.4 x lO
M) to C medium. Both C and CY tissue wore incu-
bated with 0 (5 mN) for 2 hours (37°C, pH 7.4) at
days 1, 3, and 5 of incubation. The features of
overall CMD, organotypic tubular and glomerular
differentiation (TD and GD), tubular intercellular
dilatation (TID), and BLA were characterized by EM.
Results showed: CMD TD GD TID BLA
C - +++ +++ - -
C+O - +++ +++
CY +++ +++ +++ +++ +++
CY+O trace +++ +++ trace +++
We conclude: 1) GC-induced CMD is mediated by
TID and BLA without major alterations in TD or GD;
2) GC-induced CMD and TID, but not BLA, are blocked
by incubation with 0. These findings suggest that
alterations in psracellulsr tubular transport with
net intratubular fluid accumulation leads to cys-
tic dilatation of structurally abnormal tubular
supporting walls in this GC model.
EFFECT OF MESANGIAL EXPANSION ON RENAL
HEMODYNAMICS AND AUTOREGULATION OF RENAL BLOOD
FLOW (RBF). S. Azar, S.M. Mauer, P. Azar*,
University of Minnesota, Minmeapolis, Mimnesota.To study the effect of mesangial expansion on
renal hemodynamics and its response to changes in
arterial pressure (AN) we injected polyvinyl
alcohol (PVA) 50 mg/IOO g, SC, daily for 28 days
to 11 female Munich rats; 6 controls (C) had sham
injections. After 12 weeks we measured GFR(inulin clearance), and RBF in the left renal
artery with a probe and an electromagnetic flow
meter. The relationship of RBF to AN was studied
by decreasing AN in 10 mmHg stages with an aortic
constrictor placed above the renal arteries. Mean
values SE for AN, GRF (ml/min), REF (ml/min) and
filtration fraction in PVA were 126±3@, .54±.05@,
5.8±.4, .17±.02@ vs 109±1.5, .9±.O9, 6.1±.5 and
.30+.O2 in C respectively; &p<.05. Reaulta of
pressure—flow relationship are expressed as a % of
REF at 110 mmHg.
AN 100 90 80 70 60 50
PVA 95±2 93±3 83±5@ 70+6@ 58±7 50±8
C 100+.3 97±2 89±4 80±6 53±14
By light microscopy most of the rats had PVA in
the mesangium occupying 75% or more of the
glomerular cross sectional area. Afferent and
efferent arterioles were normal. This suggeats
that mesangial expansion in the intercapillary
position and the aubaequent reduction of
peripheral capillary filtering surface result in
decreased GFR but unchanged REF. But in the
presence of progressive decrements of AN, PVA
kidneys failed to autoregulate REF. This auggeata
that in this model, mesangial expansion interferes
with afferent arteriolar dilatation and/or the
hemodynamic determinants of the glomarular micro—
circulation which contribute to autoregulation.
INCREASED RENAL CATREPSIN D (CD)—LIKE ACTIVITY IN
PUROMYCIN ANINONUCLEOSIDE (PAN)—INDUCED NEPEROTIC
SYNDROME (NS). W,H. Baricoa, S. Schwartz*, S.
Dipp* and S.V. Shah. Depta. of Biochemistry and
Medicine, Tulane Medical School, New Orleans, LA.
The kidneys play an important role in protein
catabolism in NS. However little information is
available concerning the specific enzymes involv-
ed in this process. Since CD ia a major lyaoao—
mal proteaae in the kidney, we have measured CD—
like activity in kidneys from control rats and
rats with PAN—induced NS. CD—like activity(60D280/mg prot./hr) in normal kidney was: cortex
(O.78±.O5, n=37); medulla (O.62±.03, n=12); pa—
pilla (0.63± 0.04, n 12); tubules (0.74
n=28); glomeruli (0.59± .03, n28). CD—like ac-
tivity in PAN—treated (lSmg/lOOgm, IP) rats at
the onset (day 4: 112±23mg/24 hrs) and at the
peak (day 9: 901±63mg/24 hrs) of proteinuria was:
Day Control PAN—treated
Cortex 4
9
0.95±.O3
O.98±.07
(9)
(9)
1.07±.05
16708a
Tubules 4
9
0.82±.03
0.84±.04
(10)
(10)
0.88±.06
18007a
Glomeruli 4
9
O.66±.04
0.62±.07
(10)
(10)
0,64±.05
D.87±.O8'
a001. b005. () = number of animals
In contrast the activity of a—L—fucoaidaaa (also
a lyaoaomal enzyme) was decreased 40—50% in cor-
tex, tubules and glomeruli isolated at peak pro—
teinuria (day 9). In addition the increase in
CD—like activity was similar when expressed per
mg protein or per mg DNA. Our results suggcst animportant role for CD in renal protein catabolism
in PAN—induced NS.
ADRIAMYCIN (ADD) -NEPHROSIS: ACUTE INJURY AND PRO-
GRESSION TO GLOMERULAR SCLEROSIS ARE INDEPENDENT?
T. Bertani, E. Marchesi, G. Sacchi, G. Rocchi and
G. Remuzzi (intr. by B.M. Brenner). Div. of Nephro-
logy, Ospedali Riuniti & N. Negri Institute, Berga-
so, Dept. of Pathol.II, Spedali Clviii, Brescia,
Italy.
We wondered if ADD acute toxicity and the pro-
gression to glomerular sclerosis were two indepen-
dent phenomena. In 10 SD rats (250—300 g) 7.5 mgI
kg and 3.5 mg/kg ADD were given as unilateral re-
nal perfusion. Fourteen days later severe protei—
nuria developed in all rats. Ultrastructural chan-
ges (fusion of foot processes)were confined to the
perfused kidney, the controlateral one was normal.
Removing the perfused kidney proteinuria disappea-
red. Twelve additional rats had left kidney clam-
ped for 15 or 5 sin just before systemic i.v. of
ADD. Fourteen days later all animals were protei—
nuric. When the right kidney was removed proteinu—
rim disappeared. At electron microscopy only right
kidney showed ADD nephrosis changes. Sixteen rats
injected with a single 5mg/kg i.v. ADR were exami-
ned after 9 months. Heavy proteinuria was always
present with severe tubular and interstitial chan-
ges and areas of focal glomerular sclerosis. We
conclude that 1) ADD exerts its toxic effect dire-
ctly on glomerular epithelial cells, 2) since 5mm
after injection ADD is not longer toxic, changes
observed in the chronic model are due to a self—
maintaining mechanism probably independent from
that one responsible for the primary event.
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1/ GIWERULI(G) IN VIVO. JA Car1son NP Madaio
Tufts—New Eg1and Med. Ctr., Boston, MA.Glomerular basent rnbrane (t4) has been ob-
served to have a high binding affinity for DNA in
vitro, however previous attenpts to denonstrate
g1ru1ar localization of DNA in vivo have been
unsuccessful. We studied the capacity of low and
high DNA to localize in normal G and in G with
altered perseability in vivo. Calf thymus DNA was
purified, digested with micrococcal nuclease anddenatured. A low fraction was isolated by gel
filtration chromatograiy and its sizp determined
to be 160—200 bases (MW=5.2—6 .6x10*) by poly—
acrylamide gel electrophoresis; the size of undi-
gested single—stranded (ssL) was 2—6 kilobases
(t4=0.66—19xlO ). Following injection of 2mg ofhigh IssDNA to normal mice, there was
virtually no DNA localized in G isolated fran these
animals at 2, 6, 24 and 48 hrs, despite detectable
blood levels of ssDNA at each interval, 5Similarly,
after injection of 2mg of high IssDNA to
proteinuric mice with aminonucleoside nephrosis,
ssDNA was not detected in G. n contrast, after
injection of 300ug of low NW 12 IssDNA to normal
mice, glomerular binding of ssDNA was observed at 2
hrs (162nqJ10,000 G) and 24 hrs (8OnqJlO,000 G).
We conclude that the permselective properties of
the normal glcinerular filtration barrier are
important determinants of circulating ssDNPlocalization. Furthernore, these results suggest
that low NW DNA can penetrate the glcinerular
capillary wall and bind to sites within the GBM for
which it has intrinsic affinity. Since low NW DNA
is present in the blood of patients with SLE, this
interaction could serve to initiate in situ inmune
complex formation with autoantibodies.
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THE DEVELOPMENT OF ACTIVE ILEYMANN'S NEPHRITIS
(AHN). D.C. Cattran, G. lfoller,* University of
Toronto, Dept. of Medicine, Toronto, Ontario.
The study (S) examined the effects of chronic
cyclosporin on the immunology and pathology of
ARN in 8 rats. AHN was induced by 10 mg of renal
tubular epithelial antigen (Fx1A). Simultaneously,
and for 50 days, cyclosporin (CT) 5—10 mg/kg,
depending on the serum level (measured by RIA),
was given S.c. in the S group (E). Other para-
meters listed below were measured serially q.2—4
weeks in E and C rats for 150 days.
DAYS 30 50 70 90 150
Experimental (E)
Anti Fx1A titre 0 128 2043 16,382 16,334
Complex Titre (dC) 6 7 13 49 78
(U <20)
Direct IF—GBN (IgG) 0 TR 2+ 3—4+ 3+
Proteinuria (%)2O mg) 0 0 0 0 0
BUN mg% 18 17 20 27 19
CT ug/mi 140 124 0 0 0
Control
Anti Fx1A titre 1024 2048 8192 8192 4096
Complex Titre (dc) 8 37 29 32 64
(N( 20)
Direct IF—GB1 (IgG) 2+ 4+ 4+ 4+ 3+
Proteinuria (1)20 mg) 0 33 33 33 33
BUN mg% 22 17 23 26 20
CYug/ml 0 0 0 0 0
CT did not produce nephrotoxicity. CI does not
prevent sensitization to Fx1A but does prevent
both free Ab and IC formation and subsequent
immunopathology. When CT stopped, there is a
rapid appearance of both serum Ab and IC and
subsequently immune complexes on the 6811 of the
group.
DETECTION OF TERMINAL COMPLEMENT (C) COMPONENTS IN
IMMUNE GLOMERULAR INJURY. William Couser, Stephen
Adler and Patricia Baker*.Univ. of Wash.Seattle,WA.
We have shown that proteinuria in experimental
membranous nephropathy due to fixed or planted an-
tigens is C-dependent but cell—independent and pos-
tulated a role for terminal C components in this
process (JCI 66:1339,1980; Kidney Int 23:807,1983).
Others have demonstrated neoantigens of the mem-
brane attack complex in various human and experi-
mental glomerular diseases in which C participa-
tion has not been established. To determine if
terminal C components are present and correlate
with the role of C in mediating various types of
experimental glomerular injury, we utilized goat
antibodies (Ab) to human C5, C6, C7&C8 in IF stu-
dies. All were shown to neutralize the respective
rat C components in hemolytic assays. Rats with
subepithelial deposits induced by deposition of Ab
to a fixed glomerular antigen (passive Heymann ne-
phritis, PHN) or a planted antigen (autologous
phase of PHN) had 1-2+ subepithelial deposits of
rat C3, C5, C6, C7 & C8. C depletion with cobra
venom factor (CVF) abolished proteinuria and depo-
sition of all C components. Similar terminal C de-
posits were present in active Heymann nephritis.
Rats with anti—GBM nephritis had heavy proteinuria
which was not reduced with CVF (CVF:308+59; con-
trols 220±92 m9/day, n=l2,p>0.05) and staining for
C5, C6, C7 & CO-was negative. Rats with aminonu-
cleoside nephrosis had no C deposition.
Terminal C components are present in immune de-
posits in experimental gloinerular disease only
when glomerular injury is C—mediated. These data
support the hypothesis that a terminal C mechan-
ism is a major mediator of some types of immune
glomerular disease.
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FREUND 'S ADJUVANT-INDUCED CHANGES IN GLUCOSE
TRANSPORT INTO RAT RENAL BRUSH BORDER MENBRANE
VESICLES (BBMV). Aaron Friedman and Susan
Langan,* University of Wisconsin Hospitals, Dept.
of Pediatrics, Madison, Wisconsin.
Complete Freund's adjuvant (CFA) is used exten-
sively in the study of immune—mediated renal
disease. We studied glucose transport into BBMV
prepared from Lewis—Brown Norway rats in four
separate treatment groups: 1) CFA + pertussis +
rat renal cortical tissue; 2) CFA + pertussis;
3) CFA only; 4) pertussis only. Rats were studied
14 days after injection. Histologic exam showed
IgG and C3 deposition in group #1, with no posi-
tive immunofluorescence in groups #2—#4. No
cellular infiltrates were seen in any experimental
group. No difference in endogenous creatinine
clearance or urinary excretion of glucose was
found between control and experimental groups
#l—#4. BBMV studies using 60—pm glucose revealed
diminished peak of uptake in groups #l,#2 and #3
(4.5—fold increase) vs. group #4 and control
(eightfold increase). Concentration—dependent
uptake showed a tenfold decline in Vmax and Em in
groups #1,#2 and #3, as compared to group #4 and
control (Vmax: 392 pM glucose/mg protein/lS sec
vs. 3,225; and Km: 89 pm vs. 913). CFA leads to
an alteration in proximal tubule glucose trans-
port. The precise mechanism is unclear, but the
use of CFA as an immune enhancer may preclude
the use of such animal models for study of tubular
derangement.
PROSTAGLANDIN SYNThESIS INRIBITORS AND PRIMARY
ANTIBODY RESPONSE IN NEPRROTIC SYNDROME. Eduardo
H. Garin* (intr. by George A. Richard) College of
Medicine, Univ. of Florida, Gainesville, Florida.
The effect of prostaglandin (PG) syntheeia
inhibitora on the primary antibody reaponse to
SRBC in rats with aminonucleoside—of—purciaycin(AP) nephrosis was studied. The response to SRBC
was determined 5 days after intraperitoneal admin-
istration of SRBC by measuring 1gM antibody—form-
ing spleen cells (AFC). In nephrotic rats, SRBC
were injected when animals were fully nephrotic. A
significant decrease in the number of AFC (p<.Os)
and a significant increase in the plasma concen-
tration of 6—keto—PGF1cz (p<005) were observed in
nephrotic compared to control rats (table). Treat-
ment of nephrotic rats with indcseethacin (IN) (5
mg/kg per day) and aspirin (ASA) (200 mg/kg per
day) initiated before the development of nephroais
returned the antibody response and the plasma
level of 6—keto—PGF1cL to normal (table). Same
treatment in control rats did not alter the
antibody response. Results as mean SEN.
These data suggest that in Al' nephrosis the
observed decrease antibody response to SRBC is
likely due to an increase in PG production at the
time of immunization.
Control
(n1 5)
113+40
___________
9+5
Nephr.
(n1 2)
21 7+3 .8
376+123
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EFFECT OF PROTANINE ON THE DEPOSITION AND
PERSISTENCE OF CATIORIC IMMURE COMPLEXES IN RENAL
GLOMERULI. V. Joyce Gauthier* and Mart Mannik*
(Introduced by L. Agodoa). University of
Washington, Seattle, Washington, 98195, USA.
The deposition of cationic immune complexes in
renal glomeruli is markedly enhanced over neutral
immune complexes. In order to confirm that
electrostatic interactions are important in
the deposition of cationic immune complexes and
to determine if conditions can be found to
disrupt these interactions, 0.05 mg of immune
complexes prepared with cationized antibody
(AgAb) were administered intravenously to
groups ot 3 mice either before or after
injection of borate buffered saline (BBS) or of a
1 mg dose of protamine sulfate, a small highly
cationic protein. Animals were sacrificed 5 mm
after the second injection. Kidneys were
examined with fluoresceinated anti—rabbit IgG,
graded blindly from 0—4+:t t 1mm t lhr t l2hr Results
XED BBS 3.0
AgAb Protamine 0.42±0.38
AgAb BBS 2.5
AgAb Protamine 1.92±0.14
AgAb BBS 1.17±0.29
AgAb Protamine 1.17±0.38
BBS AgAb0 4.0
Protamine AEAbED 1.11±0.34
These results indicate that electrostatic forces
are important in the initial binding of cationic
immune complexes in renal glomeruli. After 1 hr
other factors, presumably formation of large
immune deposits, prevent the displacement or
AgAb by protamine. Protamine is capable of
preventing the initial deposition of AgAb%.
IN VITRO INCORPORATION OF 35S04 INTO GLOMERULAR
BASEMENT MEMBRANE IS REDUCED IN PUROMYCIN ANINO—
NUCLEOSIDE NEPHROSIS. Paul R. Goodyer,* Feige
Kaplan,* and Bernard S. Kaplan. Dept. of Rephrol.
Montreal Children's Hosp.—McGill Univ. Res. Inst.
Montreal, Que., Canada.
Physiologic and histochemical studies suggest
that proteinuria in puromycin aminonucleoside
nephrosis (PAN) is associated with reduction of
glomerular basement membrane (GBM) polyanion.
Therefore, we assessed the effect of PAN on incor-
poration of S04 (as an index of GBM polyanion)
and 3N—proline (as an index of collagenoua and
non—collagenous GBM protein) into GBM in vitro.
Glomeruli were isolated from rat kidney at various
tines after a single doae of FA (15 mg/l00 g body
wt) and incubated with S04 and 3H—proline for 18
hours at 37°C. SOS—PAGE analysis of GBM prepared
by detergent extraction (4% DOC) indicated uptake
of So4 mainly into a high molecular weight band
just penetrating the 7.5% gel with less than 25%
of counts in two amaller bands (90K and 200K).
was more widely distributed among GBM
proteins. One da after PA, incorporation (CPM/
mg GRM prot) of So4 (35* 12% of control) and
3R—proline (55* 5% of control) were reduced.
Thereafter, recovery of 3R—proline incorporation
was rapid and exceeded controls (190* 10% on day
3, 145* 8% on day 8) whereas S04 incorporation
remained depressed (22* 10% on day 3, 65* 12%
on day 8). There was therefore a prolonged period
in which the S04/proline ratio of newly formed GBM
was reduced ((50% of normal). These findings
suggest that from day 3—8 in PAN, there is pro-
duction of GBM with reduced charge density. This
may explain onset of proteinuria at 6—G days.
*p <.01
1/
1gM AFC/106
spleen cells
6—keto—PGF1n
(pg/ml)
Nephr .+IN
(n8)
76+15
2+29
1gM AFC106
spleen cells
6—ketoPGFtct
Control
(n9)
62.6+19
26+9
Nephr.
(nl 0)
20.4+6.9
141+40
Nephr .+ASA
(n7)
45+21 .9
43+9
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.TERMINAL COMPLEMENT PATHWAY IN HETEROLOGOUS ANTI—
GBM NEPHRITIS IN RABBITS. G.C. Groggel*, D.J.
Salant, H.G. Rennke, and W.G. Couser. Boston Univ.
Med. Ctr., Harvard Med. School, Boston, Mt and
Univ. of Washington, Seattle, WA.
Terminal complement (C) components, including
the membrane attack complex, have been found in
glomeruli of patients with immune complex and
anti-.GBM nephritis. We recently demonstrated the
functional significance of these components in the
mediation of experimental membranous nephropathy in
rabbits. Here we examined their role in the
heterologous phase of rabbit anti—GBM nephritis by
utilizing normal (CR) and C6—deficient (C6D)
rabbits. C6D had 0.01% of C6 hemolytic activity of
CN. All CN rabbits were heavily proteinuric in the
first 24h (mean 24.0+26.3, range 18.4—83.5mg
protein/mg creatinine, mg/cr:, N=5), while four of
six C6D were only mildly proteinuric (5,1+5.5,
0.01—14.4mg/cr, N6, pO.0O2). Normal protein
excretion is <0.06mg/cr. Both groups had similar
deposits of sheep anti—rabbit GBM (ahlgG) in their
glomerul (CN 15.8+2.71, N5; C6D 18.7+l.9931g
shIgG/10 glomeruli, N=6, p>O.O5). CN rabbita had
a greater rise in serum creatinine in the first 24h
(1.74±1.15 vs 0.53+0.44mg/di, p<O.O5). Both groups
had sImilar deposits of shlgG and rabbit C3 by IF.
By light microscopy at 4 and 24h, both groups had
qualitatively similar proliferative changes and
similar numbers of infiltrating neutrophils.
Neutrophil depletion (<lO0/c.inm) of CN rabbits with
N—mustard failed to abolish proteinuria confirming
a neutrophil—independent component of injury.
Thus C6 is essential for the full development
of proteinuria and azotemia in heterologous rabbit
anti—GBIi nephritis indicating a role for terminal
C-'components in this form of glomerular injury.
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RENAL TUBULE CELLS SYNTHESIZE Ia IN RESPONSE TO
INMUNOLOGIC STIMULI. Philip F.Halloran*, Arturo
Wadgymar, Jessica Jephtha, Joan Urmson, Gary Sin-
clair, and Terry L.Delovitch. Research Dept. of
Mount Sinai Hospital and the Banting and Best Dept.
of Medical Research, University of Toronto,Toronto
Canada
The class II antigens (Ia) of the major histo—
compatibility complex usually have little or no ex-
pression in the cells of the renal tubules, being
expressed mainly on capillary endothelium and on
interstitial cells. In order to assess the renal
response to immunologic stimuli, we either induced
acute graft—versus—host disease (GyM) or immunized
animals repeatedly with allogeneic cells. Either
stimulus resulted in a large increase (up to 10
fold in acute Cvii) in renal Ia, as measured by ab-
sorption. Immunofluorescence indicated that many
renal tubule epithelial cells had become Ia posi-
tive, and that this was the major site of Ia ex-
pression in response to these stimuli. The Ia was
of host type, and was not derived from the injected
allogeneic cells. To determine the mechanism of
these changes we examined Ia specific messenger
RNA. RNA from kidney of experimental animals was
hybridized with Ia specific labelled DNA probes
(northern b1ot).In acute GvH, host Ia—mRNA was in-
creased several fold, suggesting that the tubules
were responding to the immunologic stimulus by
transcription of Ia genes. The observation that re-
nal tubule cells can respond to certain immunologic
stimuli by synthesizing large amounts of Ia, may be
relevant to the mechanisms of renal graft rejection
and immunologic renal disease.
ABNORFIAL ERYTHROCYTE CE) IMMUNE COMPLEX (IC) BIND-
ING AND RELEASE REACTIONS IN ACUTE SYSTEMIC LUPUS
ERYTHEMATOSUS (SLE). LA Hebert, F Waxman D Birm-
ingham' J Taguiam Department of Medicine, Ohio
State University, Columbus, Ohio.
E of primates bear large numbers of C3b/C4b
receptors (CR1). In vitro, IC rapidly bind to E
CR1 when C3b sites are formed on IC; IC are then
slowly released from E. In vivo, IC binding to E
may be critically important for the safe removal
of IC from the circulation as shown by our studies
in the baboon (J Clin Inv 71:236,l983).The signif-
icance of the IC release reaction in vivo is un-
known. The present studies were undertaken to de-
termine if abnormalities of IC binding to and re-
lease from E are present in patients with SLE.
Mouse monoclonal lyG] anti—DNP—1251—DNP40—BSA IC
(IIMIC) were used as the probe to study IC—E bind-
ing and release reactions in vitro. Binding of
MMIC to E was assessed using guinea pig, normal
human (NH) or autologous (SLE) serum as complement
sources. Release of MIIIC bound to E was assessed
after 10 sin of incubation at 37°C in PBS, NH, or
SLE serum using baboon, normal human, or autolo—
gous E as targets. Nine patients and an equal num-
ber of age- and sex-matched normal controls were
studied. Results: MMIC binding to SLE E was sig-
nificantly impaired in 6/9 patients in the presence
of NH or SLE serum. Impaired E—binding was cor-
rectable, however, in 5 of the 6 patients when
guinea pig serum was used as the complement source.
Abnormal release of IC from E by SLE serum was
observed in all 9 patients. In one patient, serum
release activity returned to normal levels as the
patient recovered from an acute exacerbation. Con-
clusion: IC—E interactions are perturbed in SLE
and may play a role in the pathogenesis of SLE.
AMIKACIN INDUCES A STATE OF "ACQUIRED RENAL
INSENSITIVITY" WITH CONTINUOUS DOSING SIMILAR TO
EXPER It'ENTAL GENTAMIC IN NEPI1OTOXJC ITY. lbnald
C. I*ughton, David N. Gilbert, William M.
Bennett, Division of Nephrology, Oregon alth
Sciences University and Providence dical
Center, Portland, Oregon.
Continuous dosing gentamicin (G) results in
tubular necrosis, regeneration and recovery of
renal function despite cycles of drug accumu-
lation in the renal cortex ("acquired insen-
sitivity"). Gilbert et al (JCAAC .22:51, 1982)
have reported that the most toxic congener of the
G complex mixture, C2, preferentially accumulates
in the renal cortex. To examine whether
"acquired insensitivity" is seen only with
chronic G, the semi—synthetic and chemically pure
aminoglycoside, amikacin (A) was given 80 mg/kg
bid, subcutaneously to groups of 4 male Fischer
rats for 10 to 18 days. At sacrifice BUN, serum
creatinine (Cr) and light microscopy were per-
formed. Renal cortical A levels were measured by
radiolmmunoassay.
10 Days 14 Days 18 Days
BUN (mg/dl) 131 170 7
Cr (mg/dl ) 3.8 3.9
.
9
[A] (ug/g) 1381 1970 2150
Severe tubular necrosis was apparent at 10—14
days involving most proximal tubules in the renal
cortex. Regeneration predominated in cortical
tubules at Days 14 and 18 with only rare foci of
necrosis. In conclusion: As with G, renal
structure and function recover during continuous
dosing with A. Renal failure can be dissociated
from cortical [A].
STUDIES ON THE MECHANISMS WHEREBY DMSO REDUCES
PROTETNURIA IN PASSTVE HEYMANN NEPHRITIS (PHN).
Bernard S. Kaplan, Danny Lotsn,* Agnes Frank,*
Jack S.C. Fong,* and Paul R. Goodyer*. Dept. of
Nephrology, The Montreal Children'a Hoepital—
McGi 11 University Reaearch Institute, Montreal,
Quebec, Canada.
We have previously demonstrated a significant
reduction in proteinuria in PHN rats treated with
DHSO.
In this study, we examined the relationship of
prostaglandin (PC) inhibition to DHSO's effects on
proteinuria, and on glomerular C3 deposition. PHN
was induced by 2 i.v. injections of rabbit anti—
rat brush border anti—serum. Ten rats were
treated with DMSO (4 mg/g i.p. b.i.d. 5x/w),
and 10 with DMSO + indomethacin (I) (0.8 mg/rat/d
i.p. 5x/w), and were studied on day 14:
UProt SA1b STg SChol SCreat SC3
(g/24h) g/dl (mg/dl)
19 4.1 90 173 0.4 97
154 3.4 273 140 0.4 91
<0.01 <0.001 CD.0l cO.001 <0.1 <0.1
Tmmunofluorescent studies of glomeruli revealed
significantly less staining for C3 in DHSO treated
rats but no significant differences in rat or
rabbit TgG. Rat serum antibody responses to
rabbit antibodies were similar (54 vs 55 mg/dl).
These results indicate that DHSO reduces glom—
erular content of C3 in association with its
ability to reduce proteinuria in PHN. The bene-
ficial effect on proteinuria could be blocked by
giving indomethacin. We suggest that DMSO reduces
proteinuria in PHN through a PC—dependent mecha-
nism which modulates clearance or in situ fixation
of C3.
7.71
IMMUNE DEFECTIVE T CELLS CAUSE LUPIJS NPSHRITIS, TN
MRL-1PR MICE. Vicki E. Kelley end Felicia wilion*
Brigham & Women's Hospital, Boston, MA.
Autoimmune WRL-lpr mice develop massive T lym-
phoid (Lyl+) hyperplssia and an abnormal increase
In Macrophege CM) Ia surface expression preceedino
their fatal immune mediated lupus nephritis. We
have previously shown that pharmacologic doses of
prostaglandin (PGE) prevent these cellular changes
and protect MRL—lpr mice from nephritis. Immune
responsiveness is dependent on M T cell interac-
tions. Clonal expansion of sensitized T cells is
stimulated by an antigen presenting macrophage
(ApM) with Ia determinants. In this study, we use
an antigen presenting assay to determine if either
T cells or M are immunologically defective and
examine whether PGE therapy repairs this deficiency
For this purpose primed P cells are remnved from
immunized mice, purified end cultured with unim-
munized syngeneic irradiated spleen cells CM
source) in the presence of antigen. Proliferation
of T cells indicates recognition of APM. Our re-
sults show that: 1) MRL-lpr mice (4-Smo) with P
cell hyperplasis lose the ability to present anti-
gen while healthy congenic MRL-++ or young MRL-lpr
(1 mo) mice are competent, 2) Other strains with
the lpr gene and hyperplesia also become unresoon—
sive, 3) loss of responsiveness is initiated by
proliferatinn of Lyl+ T cells and is proportional
to the number of these cells 4) N from old MRL—lpr
mice are capable of activating T cells from young
but not old mice, 5) the increase in Is deter-
minants on these H does not enhance responsiveness
6) POE therapy preserves responsiveness. In
conclusion, immunologically defective P cells
which can be regulated by PGE therapy causes lupus
nephritis in MRL-lpr mice.
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JALTERATTONS TN THE GLOMERULAR CAPILLARY LUHIHAL
ANIONTC LAYER TN AMINONUCLEOSIDE (PAN) NEPHROSIS.
V.Koshy*, P.S.Avssthi, P.E.Clerk*. Rensl Section,
V.A.Hedical Center snd University of New Mexico,
Albuquerque, Mew Mexico.
Using cstionized ferritin (CF), p1 8.2, we have
demonstrated that a continuous anionic layer lines
the entire luminsi surface of normml rat glomer—
ular capillaries. The purpose of this study was
to investigate the alterations in this luminsl
anionic layer in PAN nephroeis.
Nephrosis was induced in Sprague—Dswley(femsle,
150—200 g) rats by a single i.v. injection of PAN
(15 mg/l00 g body weight). Marked increase in
proteinuris occurred by day S in PAN—injected rsts,
while controls injected with equal volumes of sal-
ine (0.9%) had no incresse in proteinuria. On
day 7, controls and PAN—injected nephrotic rsts
were given 7 mg/100 g body weight CF intrsrensl
arterially following the removal of blood by the
perfusion of oxygensted phosphate—buffered saline
(PBS). Unbound CF was wsshed out by further per-
fusion with PBS, and kidneys were perfuse—fixed.
Glomeruli were exsmined with transmission electron
microscopy. Controls showed multilayered, un-
interrupted heavy binding of CF at the entire
cspillsry luminal surface, both to endothelisl
fenestrse and to the endothelisl glycocslyx. In
PAN—injected rats, CF binding to the endothelisi
glycocslyx was slightly decreased, but CF binding
to the fenestrae wss mmrkedly reduced.
The results show that in PAN—nephrosis the an-
ionic sites at the fenestrsl portions of the lumi—
nal anionic layer are reduced. This slterst ion
in the luminal anionic layer mmy be responsible
for the PAN—induced albuminuria.
•17
HUMAN CYTOLYTIC T LYMPHOCYTES INDUCE AND RECOGNIZE
HLA—DR ANTIGENS EXPRESSED BY ENDOTHELIAL CELLS.
Alan H. Krensky, Tucker Collins,* Steven J. Bura—
koff,* Carol Clsyberger,* Michael A. Gimbrone, Jr
and Jordan S. Pober.* Departments of Pediatrics
and Pathology, Harvard Medical School, Boston, MA.
Morphologic examination of allografts suggests
that T cell mediated injury of vascular endothel—
ium is an important mechanism of graft rejection.
Although cultured human vssculsr endothelisl cells
do not basally express HLA—DR antigens (the msjor
stimulus for I cell sctivation), they can initiate
an allogeneic response. We recently found that
immune interferon (TFN1), a T cell product, rapid-
ly induces expression of HLA—DR by endothelium
(J. Exp. Ned. 157: 1339, 1983). We have now exsm—
med T cell recognition of HLA—DR antigens ex—
pr.essed by endothelial cells.
A cloned cytolytic T lymphocyte (CTL) line,
designated Fl, specific for MLA—DR6, has been used
to investigate recognition and cytolysis of endo—
thelial cells which have been induced to express
HLA—DR antigens. Clone Fl specifically lysed
HLA—DR6+ endothelial cells which had been pre—
treated with TFNy, but did not lyse endothelisl
cells which had not been pre—trested or which ex-
pressed HLA—DR antigens other thsn DR6. The addi-
tion of snti—HLA—DR, OKT3, or Leu 3a monoclonal
antibodies (mAb) to the cytotoxicity assay inhib-
ited cytolysis, while anti—HLA—A,B and OKT8 mAbs
did not affect cytolysis. Moreover, Fl itself
produces a factor(s), presumably IFNy, which in-
duces HLA—DR expression by endothelisl cells.
These experiments show that human sllogeneic
CTL csn not only induce but can also recognize
HLA—DR antigens expressed by endothelisl cells.
/
DMSO
DHSO + I
p values
214 Abstracts
DISTRIBUTION AND CONFIGURATION OF PROTEO-
GLYCANS(PG) IN THE GLOMERULAR BASEMENT
?IEMBRANE(GBM) OF NEPHROTIC RATS. K. Kuhn,
L.Luciano,Ch.OlbriCht, E .Reale, Hannover
Medical School (W—Germany)
In normal rat GBM polycations (PC) revealed
negatively charged PG with a regular di-
stribution and a center to center distan-
ce of 60 nm.We used monocations(MC) and
found a marked difference of the configu-
ration of the PG—molecules which appeared
as tiny filaments with 4-6 side chains(J.
Histochem.Cytochem.31,662,1983) .Ue fur-
ther studied the arrangement of GEM PG—
molecules with PC and MC in nephrotic rats
in correlation to glomerular proteinuria.
Wistar rats got i.p. 9 mg/100 g bw amino—
nucleoside puromycin(AP).El. microscopy of
glomeruli was done after kidney perfusion
with 2%glutarald.plus either PC(Alcian
blue,Ruthenium red) or MC(Safranin 0, Al-
cian blue + MgCl)in controls(c) (N=8) ,AP—
rats on day l(N=6),day 3(N=7),day 4(N=6).
Proteinuria (Biuret)was 0.9±0.2 mg/h
(dayl) and went up to 2.3±0.9mg/h(day 4).
In C—rats PC and MC revealed the PG in the
GBM as described above. In AP-rats PC
identified PG with an irregular distribu-
tion(center to center distance 80—110mm)
MC revealed a configuration of the PG—
molecules comparable to C—rats.
Conclusion:In GEM of nephrotic rats an
irregular distribution of PG—molecules but
no alteration of their configuration corre-
lates with an increased permeability for
proteins.
TIVATION OF HA PERIPHE BLOOD MONONUCLEARCELLS (PEN) AND INDUCTION OF IMMUNOGLOBULIN (IG)
SYNTHESIS BY TAMM-HORSFALL PROTEIN(THP). G.R.
ner*, L. Reisman*, N. Suthanthiran, W.W. McCrory,
Dept. of Pediatrics, Cornell Univ. Medical College
and Rogosin Kidney Center, New York, New York.
THP is a normal constituent of the ascending
loop of Henle and early distal tubule. Recent
clinical and experimental studies have implicated
a role for Till' in the pathogenesis of chronic
tubulo—interstitial nephritis(TIN). Since cellular
and humoral immunity directed at THP has been pos-
tulated to participate in TIN, we sought direct
evidence of cellular and humoral immunity in—vitro
by exposing PEN to THP. THE isolated from pooled
human urine by salt precipitation and dialysis was
used to activate PBM obtained from healthy volun-
teers. Exposure of PBM (106 cells/ml) to Till' (0.25
mg/ml)resulted in significant proliferation (by
paired t-test) as shown in Table I (counts/mm).
The PBM was pulsed with 3H thymidine on days 2,4,
6,8 and 10.
THE
+
2 31 10,755±1720 6973±1633 <.05
4 30 11,153±1475 7759±1366 <.02
More importantly, THE' induced significant (p<
.01) Ig synthesis after 6 days incubation. The num-
ber of plaque forming cells (PFC) found in the re-
verse hemolytic plaque forming assay is shown in
Table II (mean±SE, n7).
control THE' PWM
PFC/106 cells!ml 2616±943 6336±1584 10,158±2220
The ability of THE to elicit both cellular and
humoral responses might be responsible for its
implicated in—vivo role in TIN.
EFFT'rS OF DCNPLF4ENTM'ICN Ct4 HEDCGENOUS GI/i'ER-
ULAR PRSTAGLTNDIN (PG) 7iND THRCtIROXANE (Tx) SYN-
THESIS IN RAT NEPHI1IOXIC SERUM NEPHRITIS (NTN).
Elias A. Lianos. Department of Medicine, Medical
College of Wisconsin, Milwaukee, Wisconsin 53226.
The effects of complement depletion on glcmeru-
lar PG and Tx synthesis was studied in the heter-
ologous phase of rat NTN. Male Sprague—Dawley
rats (n=6) received two intravenous doses (50 iig/
100 g body weight) of rabbit-antirat glcxnerular
basement membrane iimiunoglobulin (nephrotoxic ser-
um — NTS) given within a 24 h interval. At 48,
44, 40, 28 and 24 h prior to NTS administration
rats received intraperitoneal injections of Cobra
venom factor (CVF) 2 units/lOO g body wt, purified
by ion exchange and gel filtration. Control rats
received NTS alone (n=6) or non—intaune serum (NIS,
n=4). 12—24 h following NTS glc*aeruli were isola-
ted by differential sieving and incubated in
Earle's balanced salt solution at 37°C for 45 mm
without the PG precursor arachidonic acid. Media
ware assayed for TxB , PGE , PGF and 6-Keto-PGF1
and values ware exprssed n pg/ glanerular
weight. Results were as follows:
NIS NTS * CVF
TxB 21 3 203 94 15
52 4 234 l5 213
201 25 462 58 295 65
6—Ko—PGF — 56 10 62 15
(*) p<0.00I canpared to NIS; (1-) p<O.O5 ccxnpared
to N'rS
In conclusion: a) In NTN there is increased
endogenous glanerular PG and Tx synthesis and b)
Caiplement activation partially mediates glaneru—
lar 2 and 2n overproduction.
1.45
STIMULATION OF RAT MESANGIAL CELL PROLIFERATION BY
MACROPHAGE INTERLEUKIN 1. D. Lovett*, B. Stersel,
J. Ryan". VA Medical Center—Yale University
School of Medicine, West Haven, CT.
Macrophage (M$)—derived factors have been sug-
gested to stimulate proliferation of mesangial
cells (MC). To characterize this process in vitro,
we analyzed the effects of conditioned media (CM)
from rat peritoneal M4 on growth kinetics of cul-
tured rat MC. MC outgrowth was obtained from iso-
lated rat glomeruli after collagenase treatment
(Lovett et al., Kidney tnt 23:342, 1983). Growth
stimulation was examined by measuring uptake of
3H—thymidine by MC plated in microtiter wells,
either in primary culture or after first passage.
Both preparations yielded closely comparable re-
sults. In the presence of 20% fetal calf serum,
M4—CM did not stimulate MC proliferation unless
M had been activated with lipopolysaccharide(LPS). The stimulatory activity of CM from LPS—
activated M$ co—purified with Interleukin 1 (IL—l)
activity through ammonium sulfate precipitation
and sequential chromatography using S200 gel,
DEAE—cellulose and phenylsepharose. The M factor
was heat—labile (800C) and inactivated by phenyl—
glyoxal, allowing tentative identification as
IL—i. Autoradiographic analysis revealed that IL—I
doubled the growth fraction of MC without change
in length of individual cell cycle times. M IL—l
enhanced MC proliferation rates only in the pre-
sence of serum; use of platelet—poor plasma or
serum depleted of platelet—derived growth factor
had no effect. These findings provide a potential
mechanism by which activated M$, in combination
with platelet factors, augment MC proliferation.
Such a process may contribute to mesangial hyper—
cellularity found in glomerulonephritis.
I 'I
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PATI1OGENESIS OF GLOMERULAR INJURY IN EXPERIMENTAL
NEPHRITIS. Robin P. Lowry. Royal Victoria
Hospital, McGill University, Montreal, Quebec.
Though both cellular and humoral immune mechan-
isms may serve independently, to promote glomerul-
ar macrophage accumulation and glomerular injury
in experimental nephritis, their relative contri-
bution in the intact host is uncertain. Accord-
ingly, the Accelerated Autologous Form of Nephro—
toxic Serum Nephritis (AA—NTSN) was induced in LEW
rats by immunization with sheep IgG (SGG) on day
—5, followed (day 0) by i.v. infusion of a sub—
nephritogenic dose of sheep anti—rat GBM antiserum
(0.05 ml), and resultant albuminuria correlated
with delayed type hypersensitivity (DTH) and serum
antibody (Ab) to SGG. A direct correlation was
established between anti—SGG Ab levels at the time
of induction (day 0) and subsequent albuminuria (r
= 0.72, p < 0.05, N = 9) though the correlation
became inverse (r =
—0.54, p < 0.01, N = 24) at
later time points and this change was shown to be
due to loss of specific antibody in the urine (r =
0.59, p<O.025, N = 15). Although cellular immun-
ity was readily demonstrated in the splenic T cell
compartment, evidenced by a direct linear correl-
ation between antigen specific I cell prolifer-
ation to SGG and parallel measures of albuminuria
(r = 0.71, p < 0.02, N = 10), DTH to SGG (radio—
metric ear assay) was inversely correlated with
albuminuria (r =
—0.80, p < 0.01, N = 10).
Glomerular injury in AA—NTSN appears therefore to
be primarily dependent on a brisk humoral immune
response to the planted heterologous imuno-
globulin and cellular immunity, readily identified
in the splenic I cell compartment, appears to be
of lesser import in the pathogenesis of this
lesion in the intact host.
MODULATION OF MOUSE MESANGIAL CELL PDLIFERATION
BY NACROPHAGE PRODUCTS. E. P. MacCarthy, 1. M.
Ooi, A. Hsu,* B. S. Ooi. Dept. of Internal
Medicine, University of Cincinnati Medical Ctr.,
Cincinnati, Ohio.
Previous studies from our laboratory (J
Immunol 130:1790, 1983) have demonstrated that
macrophage supernatants suppress mouse mesangial
cell proliferation. Because these cells were
grown under conditions (20% FCS) leading to rapid
cell division, and because in—vivo nephritis is
more usually accompanied by mesangial cell pro-
liferation, we have re—examined the vhenomenon,
growing mesangial cells at 2.5% FCS when they are
rendered more quiescent. Under such conditions,
macrophage supernatants stimulated mesangial cell
[3H]—thymidine uptake in a dose dependent
fashion. Partially purified Interleukin I
(Genzyme Labs.), a macrophage product also stim-
ulated [3H]—thymidine uptake by mouse mesangial
cells cultured at 2.5% FCS. When mesangial cells
were cultured at 20% FCS, Interleukin I had no
significant effect on the growth of these cells.
Thus, a cell culture model has been established
which parallels the events seen in in-vivo
nephritis and allows the study of the molecular
interactions which occur. Earlier studies show-
ing suppressive effects of macrophage supernatant
on mesangial cell growth may represent negative
feedback regulatory mechanisms.
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/'LONG TERN PATHOLOGICAL CHANGES OF CISPLATIN—
INDUCED HYPOMAGNESEMIA IN RATS. A.B. Magil*, V.
Mavichak*, N.L.M. Wong, G.A. Quamme, lt.A.L.Sutton, and J.H. Dirks. Dept. of Med. & Path.,
Univ. of British Columbia, Vancouver, Canada.
A model of cisplatin—induced hypomagnesemia
with renal magnesium (Mg) wasting and normal
GFR has been developed. Twenty male Wistar rats
(CP) received 2.5 mg/kg IF cisplatin weekly for
3 weeks; Control rats (NL) received normal
saline. Hypomagnesemia developed at the second
week of cisplatin injection and persisted
throughout the experiments (Plasma Mg 0.66+
0.02 mM in CP vs 0.81±0.02 mM in NL, p<O.Ol).
The results of clearance studies indicated
defective renal Mg reabsorption, whereas
recollection micropuncture studies showed no
evidence of abnormal Mg transport in super-
ficial nephrons. Kidneys were fixed in situ by
arterial perfusion at intervals of 1,4,8,16
weeks following the final injection. At all
intervals only proximal tubules at the cortico—
medullary junction showed focal atrophy of
tubular cells with loss of brush border, as
well as occasional mildly dilated tubules which
were lined by flattened epithelium. Focal
interstitial inflammation and fibrosis was
rarely seen. Electron microscopy showed that
only S3 segments were involved. Epithelial
cells showed fewer mitochondria and
simplification of the basal invaginations.
Basement membranes of affected tubules were
thickened. Cell necrosis was not seen. These
findings indicated that the major functional and
pathological defects of cisplatin nephropathy
are confined to the S. segment of the
cortico—medullary nepfiron.
ROLE OF GAMMA-GLUTAMYL TRANSFERASE (y-GT) IN
AUTOIMMUNE NEPHROPATHIES. Raghunath P. Misra.
LSU-School of Med., Dept. of Pathology, Shreveport,
Louisiana.
Pathogenetic mechanisms of autoimmune nephro—
pathies associated with chronic liver disease and
certain 'tubulo-interstitial" diseases are not
clearly understood. Renal tubular brush border
antigens are implicated as inducers of autologous
Heymann nephritis in rats. y—GT is heavily local-
ized in the brush borders" of renal tubules. It
is also present at other sites in the nephron, in
vascular endothelial cells and in liver cells.
Antisera were produced in rabbits by injecting
isolated and partially purified y-GI of rat kid-
neys. After injections of immune sera to normal
rats, proteinuria and membranoproliferative gb-
merubonephritis were observed. Imunofluorescence
studies indicated localization of rabbit anti-rat
y—GT in the glomeruli, vascular endothelial cells
and brush borders in tubules. It is concluded
that anti-'y-GT is nephrotoxic. We speculate that
when cell bound y-GT is released in the circula-
tion due to cell death or other abnormality, it
may activate autoimmune responses leading to
elaboration of specific immunoglobulins. Such
immunoglobulins may participate in the formation
of circulating y-GT-anti-y-GT complexes and/or may
directly interact with the cell bound y-GT to pro-
duce nephropathies. It is possible that such a
mechanism may be operative in nephropathies asso-
ciated with chronic liver disease and certain
tubulo-interstitial diseases of the kidney.
/
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VITUBULAR ANTIGEN-SPECIFIC SUPPRESSOR I CELLS
(STC INHIBIT THE DEVELOPMENT OF EXPERIMENTAL
tNTEISTITIAL NEPHRITIS. E. Neilson, R. Mann, and,
M. Clayman* Renal-Electrolyte Section, Univ. of
Penn., Philadelphia, PA.
We have previously observed that SJL (H—25)
mice immunized to produce anti—tubular basement
mentrane disease develop an interstitial nephritis
defined by susceptibility gene products in 11—2K.
We now report that naive mice intravenously
inmiunized with soluble tubular antigen
(SRTA)-coated spleen cells develop SIC. 5x107
adoptively transferred SIC from such mice will
completely prevent the development of disease in
recipients (histologic severity 0.4±0.2 (N=12) vs.
3.4±O.4 (N..IO) in controls; P<t).OO1). This
protective effect was abrogated by the pretreat-
ment of the STC with anti-Thy 1.2 + C'.
The fine specificity of these STC were further
anal vzed using a delayed—type hypersensitivity
(DTH5 reaction (footpad swelling) to SRTA in mice
immunized to produce disease. This DTH reaction
is also T cell-mediated and restricted by H—2K.
SIC specifically inhibit the DTH reaction to SRTA
(footpad swelling to SRTA 5.0±1.4 x i03inches compared to PPD = 18.4±2.3 (P<0.O01
comoared to SRIA responses in controls = 2U0±2.5(P<b.001''. SRIA—coated spleen cells from B10.HTT
mice (i-i induce SIC in SJL mice while Blo.s(9R)
cells (I_Jk) do not, suggesting that STC
induction is I-J region-dependent. Furthermore,
these SIC can be enriched on SRTA—coated dishes.
SRIA—adherent STC are Thy 1.2+, Lyt 1.2+, I_J+
lymphocytes by phenotypic criteria,
In sumary, these SIC seem equivalent to
induction—SIC found in other complex suppressor
cell systems. Additional studies should help
determine the nature of their subsequent cellular
interactions within a laroer suppressor cell
reoertoire, and further cTarify any role for
souble suppressor factors as mediators of
cell—cell communi cation.
EVIDENCE FOR AN ENDOTHELIAL CELL DERIVED FACTOR
WHICH STIMULATES HUMAN PERIPHERAL NLOOD MONONU—
CLEAR CELL (PBMC) PROLIFERATION. B. S. Ooi,
E. P. MacCarthy, A. Hsu,* Y. M. 001. Dept. of
Internal Medicine, Univ. of Cincinnati Medical
Center, Cincinnati, Ohio.
Endothelial cell proliferation is a hallmark
of nephritis. Previous studies from our labora—
tory (J Lab Clin Med, 1983, in press) have shown
that human mononuclear cell supernatants stimu—
late endothelial cell proliferation. We wish to
report that endothelial cells in turn produce a
factor which modulates PBMC growth. Thus, condi—
tioned media of human umbilical vein derived
endothelial cells was shown to contain a factor
which stimulated PBMC uptake of [3H]—thymidine in
a dose dependent fashion. Temporal kinetic
experiments showed that this stimulatory effect
was observed after PBMC had been cultured with
conditioned media for 5 days. By Amicon ultra—
filtration, 3 fractions <10,000, 10—100,000 and
>100,000 daltons were tested for stimulatory
activity on PBMC growth. The stimulatory sub-
stance resided in the >100,000 dalton fraction.
In conclusion, the data show that a novel growth
factor derived from human endothelial cells has
been identified which stimulates PBMC prolifera—
tion. In nephritis, when endothelial hyper—
cellularity occurs,. the endothelial cells may
provide an amplification signal which modifies
the course of these immune vascular reactions.
•72
ULTRAMICROASSAY OF CATHEPSIN ACTIVITY IN ISOLATED EFF8T OF THE Aa'.PHYEXIOXtN, C, ONGL4ER—
SEGMENT OF RAT NEPHRON. C.J. Olbricht, J.K.
Cannon, L.C. Garg, and C.C. Tisher, Division of
ULAR HE4ODYtICS. J.C. Pe1ayo' D. Chereth,*
andR.C. Blantz.Dept.s. of Med. and Path., TJSD
Nephrology, University of Florida, Gainesville.
The intralysosomal proteinases, cathepsiri B and
L (CBL), are involved in protein digestion. As an
initial step to examine this phenomenon along the
nephron, a fluorometric ultramicroassay was devel-
and VAMC, La Jolla, California
We have previously shn that coirplenent
depletion prevents nost of the reduction in
rphzon plasma flow (rpf) and glomarular ultra—
filtration coefficient (L) which results frctn
oped to measure CBL activity using N-CBZ-phenyl-
alanyl-arginine-7-amido-4-methylcoumarin as the
acute irtmire injury after acute anti—G.1 anti—
body infusion (J.C.I., 1978). In this study,
substrate. Formation of fluorescent reaction pro-
duct was linear up to 90 sin and with tubule length,
Inhibitor experiments demonstrated a high assay
have examired the effects of the intrarenal
artery (lOOp tip glass pipet) infusion of CA
(1.25 /min for 12 mirutes) upon rephron fil—
specificity. CBL activity was measured in individ-
ual 51, S2, and S3 segments of proximal tubules,
and in cortical thick ascending limbs (CTAL), dis-
tration rate (snfr), rpf, L directly neasured
glcmerular pressure (P0) and the hydrostatic
pressure gradient P and afferent (AR) and ef—
tal convol uted tubules (DCT), and corti cal collect-
ing ducts (CCD) from nonproteinuric female (group
A), and older female (group B) and male (group C)
ferent arteriolar (ER) resistance within 30 min-
utes of cessation of C infusion in plasma
expard Munich Wistar rats. Control rats (CON)
rats with proteinuria. Enzyme activity represents received intraarterial infusion without CA.
the mean±SD in pmol/mm tubule/sin. Results are nean si'i and significamoe fuxn CON
as p < 0.05 = t.
snfr rpf G tP AR ER LpA
(nl/min)(nl/min) ( mH )(lO dyres ' (n1sec$ . 5)
CON 48.1 225 50.6 37.1 14 9 0.067
N=6±l.9±l8
C5A 48.6 lB2t 56.Ot 43.Ot 16 l3t 0.053N6 1.5 11 1.4 0.9 1 1 0.008
LcA tended to be lor after C5A but did
rot achieve significarce.
C alore exerts a significant effect on
glaterular henodynaisics similar to that dD—
served with acute inm.rne injury resulting
.in ircreased ER, G' and A P and decreased
rpf, and may also exert an effect in the
gloixerular capillary and LçA.
I.;BL activity was nighest in the Si and S2 segments
and was selectively stimulated in S2 of proteinuric
rats (*p<O.O5 compared to group A). Activities
were low in distal nephron segments and did not in-
crease with proteinuria. We conclude that CBL
activity is normally high in early segments of the
proximal tubule and increases with proteinuria,
presumably as protein uptake increases, while the
distal nehrori has low digesting capacity that is
not stimulated by this type of proteinuria.
Group n 51 S2 S3 CTAL DCI CCD
A 7 14±1 9±1 1 2 4 2
B 9 15±1 21±3* 2 2 5 3
C 6 13±2 25±2* 3 2 4 3
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IMMUNE COMPLEX DISPLACEMENT BY CHARGE
COMPETITION IN VITRO AND IN VIVO FROM
RABBIT KIDNEY. A. S. Raj,* B. Shapiro,* M.Tuscon,*
A. Glatfelter,* and R. C. Wiggins. Dept. of mt. Med.,
Div. of Nephrology, Univ. of Michigan, Ann Arbor, MI.
The purpose of this study was to determine whether
immune complexes (IC) could be displaced from
glomeruli by charge competition. In v,tro the efficacy
of various sptances at displacing I-cationized
BSA pm 10 (' i-BSA+) from anionic beads (dextran
sulfate-coated sepharose 4B) was measured with the
following displacements: Protamine (10 mg/mI) 58.8%,
hexadimethrine bromide (50 mg/mI) 29.9%, heparin
(10,000 U/mI) 21.4%, sodium dodecyl sulfate (1%)
80.1%. The presence of,c%bbif anti BSA+ Ig did not
affect ispIacement of '' I-BSA+ by protamine. In
vivo 12I.BSA+ (200 pCi, 200 pg) injected iv into
rabbits immediately localized in kidneys and liver as
measured by rq3ipnuclide scanning (RNS). By 24 hrs,
no detectable ' iodine remained in kidneys. In
contrs if rabbit anti BSgg was injected 20 mm
after 'l-BSA+ injection L I was detectable in
kià,ey by RNS for at least 9 days. Immunoflu-
orescence (IM) at 24 hrs revealed 4+ Ig in glomerular
capillaries. Protomine (50 mg iv) was injected 20 mm
after anti BSA+ Ig and daily for 6 dfX. After 8 days
protomine-treated rabbits had less L1 in their
kidneys than controls (11,840±3000 cpm/g cf 31,020±
4440 cpm/g, p < 0.02) in contrast to liver (28,380±
7350 cpm/g vs. 28,660±10,470 cpm/g, NS). These
differences were confirmed by RNS and IM. We
conclude: (I) protamine w the most effective usable
agent tested in vitro; (2) I 'I-BSA÷ localized in kidney
and liver immediately after iv injection; (3) anti BSA+
Ig was necessary for persistence of 1251BSA+ in
kidneys; (4) protamine displaced BSA+ IC from kidney
but not liver.
AGGRAVATION OF INJURY IN THE HETEROLOGOUS PHASE
O1P NEPHROTOXIC NEPHRITIS BY TRACE AMOUNTS OF
EDOTOXIN. A.J.Rees, S.N.Zoob, P.M.Henson. Dept.
of Pediatrics1 National Jewish Hospital, Denver,
Colorado.
We have examined the influence of trace amounts
of endotoxin (LPS) on the course of injury after
injection of nephrotoxic globulin (NTG) in rabbitsIntravenous injection of 10, 1, or 0.1 microgas.
of LPS (Lot 055—B5) each caused neutropenia within
5 minutes. Ninety to 120 minutes later gloserular
neutrophil (PMN) counts rose approximately 8 fold
from resting values of 29 14 (Mean SD) per100 glomeruli. This increase was sustained for at
least 24 hours but neither albuminuria nor a
decrement in creatinine clearance was detected.
Injection of 2.5 mi/Kg. of sheep NTG caused mild
heterologous phase injury. Pretreatment of rabbits
with 0.1 microgms. LPS 1 hour before injection of
NTG was associated with much more severe injury.
Albuminuria increased from 83 + 104 to 1669 + 844
mg/24h; oreatinine clearance decreased from2.6 ÷ 1.7 to 1.24 1.7 mi/mm; consequent change
in fractional albumin excretion was 0.00084
0.00081 to 0.0328 0.0133. Only glomeruli from
pretreated rabbits had segaental areas of necro-
sis. Pretreatment with 0.01 micromgs. 125 was
without effect. We concluded that small doses of
LPS and NTG are strongly synergistic. This model
may reflect the exacerbrations of injury by
intercurrent infection seen in patients with
antibody mediated Goodpastures Syndrome (Rees et
al Brit. Med. J. 2 273 1977).
HYDROGEN PEROXIDE INDUCED PROTEINURIA IN
RATS CAUSED BY INJECTION OF PHROBOL
MYRISTATE ACETATE (PMA) INTO THE RENAL
ARTERY. Ahmed Rehan,* Roger C. Wiggins, Kent J.
Johnson.* Univ. of Michigan Med. Sch., Dept. of
Internal Med. and Pathol., Ann Arbor, Michigan.
PMA Is a potent activator of neutrophils and
macrophages resulting in the generation of oxygen free
radicals (O, H202, etc.). PMA (20 Pg) was injected
directly into the left renal artery of 250-300 gm male
Sprague Dawley rats. Proteinuria from the PMA
treated rats in the first 24 hours was significantly
greater than from saline injected rats (35.4 4 in PMA
treated vs 14.1 * 0.9 mg/24 hrs in saline controls,
p < .02). Proteinuria was maximal in the first 24 hrs
and was dose-dependent. Proteinuria was not
prevented by depletion of complement by cobra venom
factor, but was prevented by depletion of neutrophils
with antineutrophil serum.
Superoxide dismutase (SOD) (40 mg injected i.v.
immediately before PMA injection) did not prevent
proteinuria (SOD + PMA 37.7 * 6.2 vs PMA alone
36.9 * 7.7 mg/24 hrs) suggesting that O was not the
Important metabolite. In contrast, cotolase (40 mg Lv.
immediately before and intraperitoneally 24 hrs before
PMA injection prevented the proteinuria (catalase +
PMA 12.7 * 2.4 vs PMA alone 38.2 5.7 mg/24 hrs,
p < 0.001) suggesting that H201 and/or its
metabolites were important in PMA induced
proteinuria.
We conclude that oxygen free radicals, specifically
H2O and/or its metabolic products, are capable of
causing acute profeinuria in rats.
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PROTEINURIA IN ADRIAMYCIN (ADR) NEPHROSIS: RELATED
TO INCREASED GLOMERIJLAR THROMBOXANE SYNTHESIS?
G. Remuzzi, L. Imberti, M. Rossini, C. Morelli and
T. Bertani (intr. by N.M. Brenner). Div. of Nephrol.
Ospedali Riuniti, & M. Negri Institute, Bergamo,
Italy.
Isolated glomeruli from 28 nephrotic rats studi-
ed 14 days or 30 days after a single i.v. injection
of ADR (7.5 mg/kg) generated significantly more Tx
A , measured as RIA of its stable derivative TxB
tan normal rats(2.6-s-O.9 rig/mg prot/hr versus O.±
0.2 p<O.OOl), synthesis of prostacyclin, measured
by RIA of its stable derivative 6keto PGF1 being
unchanged. Radiometric TLC showed an increased con-
version of' AA to a product comigrating with authen-
tic TxB2by nephrotic glomeruli. Minimal light mi-
croscopy abnormalities but profound ultrastructural
alterations of epithelial cells were detected with
foot processes fusion. 16 additional rats were di-
vided into 2 groups: 8 rats received Tx inhibitor
UK—38,485(60 mg/kg in 3 daily i.p. injections)from
day 14 to day 18; 8 rats received buffer alone.Pro—
teinuria determined during the treatment with UK—
38,485 was significantly (p<0.05)reduced in respect
to pre—treatment values (887±144 mg/day versus 450
and the values obtained in the control group
(826+328 ag/day). The increased glomerular Tx syn-
thesis was not longer detected in the UK—38,485
group. We conclude that in ADR nephrosis the incre-
ased glomerular Tx synthesis may be a cause of per-
sistent proteinuria since a Tx inhibitor also redu-
ces protein excretion.
I
IMNUNOPATHOLUGICAL STUDY OF TWO ANTIGENS SIMULTANE-
OUSLY PRESENT ON THE BRUSH BORDER(BB) AND THE GLO—
MERULUS. P.Ronco*, C. Melcion*, P. Verroust*,
INSERN U64 Paris—France. (intr. by R.R. Robinson).
In order to analyze the kinetics of extrasem—
branous deposits(EMD),we have selected Zmonoclonal
antibodies(Mab) reacting with antigens present
both on the BB and the glomerular epithelium and
studied their ability to induce glomerular and
extra renal binding in vivo. Byimmunoprecipitation
analysis of radiolabeled BB,Nab 12 is directed
against the main antigen identified by eluates of
passive Heymann nephritis (PHN) and thus probably
related to "gp 330" of Kerjaschki and Farquhar.
Nab 8 binds a previously undescribed 90 000 molecu-
lar weight protein with a p1 of 6. Association
constants are 1.2 and 1.6 x iü M1 respectively.
In vitro glomerular staining is fine and disperse
with Nab 12, intense and diffuse with Nab 8. In
vivo, the 2 Nab induce EMD within hours of intra-
venous injection (I'!). However, whereas the depo-
sits formed by Nab 12 remain stable as in classical
PHN, deposits formed by Nab B reach a maximum 4 hrs
after IV and from then on decrease rapidly. Extra—
renal determinants can be demonstrated with the 2
Nab restricted to the lung for Nab 12, they are
diffuse on the endothelial aspect of capillaries
within lung,heart,spleen and on bile canaliculi
with Nab 8. In conclusion 1—Two Nab of different
specificities can induce END in vivo ; 2—Different
kinetics observed with the 2 Nab probably relate
to individual properties of the target antigens
3—Specific glomerular binding of Nab B can occur in
spite of large amounts of extrarenal antigen ; 4—
The antigen antibody system defined by Nab 8 say be
a model for human cases of short term epimembranous
glomerulonephritis
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IS THE MEDIATION OF IMMUNOLOGIC GLOMERULAR INJURY
INFLUENCED BY THE DISTRIBUTION OF ANTIGEN? D.J.
Salant, S. Adler*, C. Darby*, G.C. Groggel*,H.G.
Rennke, and J.E. Dittmer*. Boston Univ. Med. Ctr.
and Harvard Med. School, Boston, MA.
We determined whether antigen (Ag) distribu-
tion and site of immune reaction could account for
apparent differences in the mediation of glomerular
injury in experimental membranous nephropathy and
anti—GBM nephritis. Variations in the nature of
Ag, source of antibody (Ab) and animal species were
avoided by studying, in rats, the mediation of pro—
teinuria induced by the in situ reaction of rat Ab
with an Ag planted in the subepithelial space (SE)
or on the glomerular basement membrane (BM). Non—
complement (C)—fixing sheep (sh) anti—Fx1A and sh
anti—GBM were used to plant shlgG in SE and on BM
of separate groups of rat kidneys which then were
transplanted into rats pass Leely immunized with
rat anti—shlgG. Ag—containing kidneys in non—
immunized recipients were not proteinuric. C—de-
pletion of Immunized recipients greatly diminished
proteinuria of both SE (14±7.5 vs control 69±50.1
mg/24h) and EM (9±2.2 vs control 266±50.7 mg/24h).
Whereas inflammatory cell—depletion with either
antI—neutrophjl (PMN) serum or irradiation had no
effect on proteinuria In SE (Adler et al Kidney
Int.23:8O7 '83), In BM anti—PMN abolished protein—
uris (12±5.6 mg/24h) and irradiation reduced it
(82±43.4 mg/24h). By light microscopy, the mean
glomerular vol. of EM was 1.8x that of SE due to
more prominent hypercellularity in the former.
Thus, C—mediated injury is cell—dependent
when Ab and Ag react on BM but cell—independent
when they react in SE. We conclude that Ag dis-
tribution critically influences the mediation and
morphologic expression of glomerular injury.
Abstracts
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HISTAMINE MODULATES SUPEROXIDE ANION PRODCTION IN
CULTURED RAT MESANGIAL CELLS. J.R. Sedor and
H.E. Abboud. Dept. of Med. VA and Univ. Hosps.
Case Western Reserve Univ., Cleveland, Ohio.
Histamine (H) and cyclic nucleotides (CN) mod-
ulate immune—Inflammatory responses. Oxygen rad-
icals (OR) are also important local mediators of
inflammation. Mesangial cells in culture (MC) gen-
erate OR and we have recently shown that H acting
via an H2 receptor stimulates cAMP production in
NC. We now examined the effect of H and CM on
superoxide anion (O) generation by MC. MC were
incubated in the presence of lmg/ml opsonized
Zymosan (OPz) and 80 pM ferricytochrome C (FC) in
the presence and absence of 10 .ig/ml superoxide
dismutase (SOD). O was quantified spectropho—
metrically as the amount of SOD—suppressible re-
duction of FC. OPZ stimulated O generation
+L38.l±6.3 nmoles/mg protein after 30 mm. incu-
bation. In the absence of OPZ, 0— generation was
undetectable. H (0.1mM) inhibited o generation
—% 49±1.6, this effect of H was potentiated by
the addition of 0.1mM MIX, a phosphodiesterase
Inhibitor —t% 77±12.3. In addition, in the pres-
ence of HIX (0.1mM) the H2 agonist dimaprit
(0.1mm) inhibited 0 generation —t% 79.0, while
the Ii agonist 2—pyridylethylainine (0.1mM) caused
— 2.O inhibition. 0.1mM 8—bromocAMP also in-
hibited O production by —Li% 75%. In contrast
0.1mM serotonin, a compound that did not stim-
ulate cAMP in MC, and 0.1mM cGMP had no effect
on O production. These studies suggest that
H, perhaps by stimulating cAMP accumulation,
selectively modulates O production by MC an
effect primarily mediated by an H receptor,
and provide further evidence for the potential
involvement of H and cAMP in MC function.
.45
ISOLATION AND CHARACTERIZATION OF HUMAN GLOMERULAR
ENDOTHELIAL CELLS. Carl Soderland*, Liliane Morel—
Maroger Striker*, Gottfried Schmer*. Daniel Luch-
tel*, Gary Striker. Univ. of Washington, Depts.
of Path., Lab. Med., Env. Hith., Seattle, WA.
The glomerulus consists of 3 cell types, glom—
erular epithelial cells, glomerular endothelial
cells and mesangial cells. Glomerular epithelial
cells and mesangial cells from humans and animals
have been isolated and characterized in vitro.
Glomerular endothelial cells have not been isolat-
ed and cultured. In fact, it has been difficult to
obtain endothelial cells from capillaries of most
organs. We have recently been able to reproducibly
isolate endothelial cells from both human andmouse
glomeruli. Glomeruli were obtained as previously
described (Quadracci, Striker, PSEBM, 1970). The
separated glomeruli were placed on fibronectin
coated petri dishes with medium containing growth
supplements. Following attachment, endothelial—
like cells were among the first outgrowth. At this
stage cultures were trypsinized and the cells were
cloned. Several clones from one culture were iden-
tified as endothelial cells. They grew as mono-
layers of pavementous cells. There were some areas
of overlap, but they did not multilayer. The cyto-
plasm had perinuclear granules which contained
Factor VIII antigen by immunofluorescence micros-
copy. Utilizing antibodies to cytoskeletal compo-
nents in human cells the intermediate filaments
were found to be composed of viméntin and the
abundant microfilaments were actin positive. The
cells synthesized type IV collagen. The isolation
and characterization of these capillary cells may
be important in the study of physiologic and patho-
logic glomerular responses.
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DIFFERENT EFFECTS OF ANGIOTENSIN Il-INDUCED RENAL
HEMODYNAMIC CHANGES ON THE MESANGIAL DEPOSITION OF
ANIONIC AND CATIONIC FERRITIN. H.D. Stein*, R.B.
Sterzel, M. Kashgarian. V.A. Medical Center-Yale
Univ. School of Medicine, West Haven, CT.
Mesangial deposition of macromolecules may be
modulated by renal hemodynamics and/or electro-
static charge. To investigate these variables, we
examined the mesangial deposition of native anionic
or mildly cationic monomeric horse-spleen ferritin
(aF,Pi 4.2 to 4.8; cF,Pi 6.5 to 8.0)15 mm. after
Lv. injection. Before and after tracer injection,
adult male Sprague—Dawley rats received a contin-
uous short-term infusion of angiotensin II (AII,50
ng/lOOg.min') or vehicle (C). All caused systemic
hypertension, fall of renal plasmaflow,(RPF)decl—
me of glomerular filtration rate, rise in filtra-
tion fraction(FF) and urinary albumin excretion
(UAlb.V). At time of sacrifice, plasma ferritin
levels were comparable in all rats with All or with
C. By immunofluorescence and electron microscopy
aF and cF were present in the mesangium but neither
probe localized conspicuously in the peripheral cap-
illary loop. Quantitative assessment showed that
mesangial uptake of aF was higher in All rats than
in C, correlating with UAlbV and mesangial matrix
area (MMA)but nt with RPF,FF ai nal liveryof aF. By
contrast, more cF localized in the mesangium of C
than All rats with no correlation with UAlb.V orFF
but positive correlations with RPF,cF delivery and
MMA. These findings demonstrate that the effect
of hemodynamic changes on mesangial tracer local-
ization varies with the charge of the probe and
that tracer deposition is proportioned to MMA. The
dependance of mesangial deposition of cF upon renai
delivery suggests that anionic sites in the mesan—
7gial matrix are involved in the phenomenon.
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INCORPORATION OF C3b13l1 INTO SOLUBLE AGGREGATES
OF IgG125I (A-IgG) BY CLASSICAL PATHWAY C3-CONVER-
TASE. Hirobumi Takahashi*, Stephen I. Rosenfeld*,
Richard A. Rudick* and David W. Knutson. Univ. of
Rochester School of Medicine and Dentistry,
Rochester, New York.
The presence of C3b in naturally—occurring
soluble imune complexes (ICx) undoubtedly affects
biological and ohlogistic properties of ICx in-
cluding binding to mononuclear phagocytes in the
reticuloendothelial system, activation of later-
actinQ complement (C) components and, possibly,
the tendency of ICx to deposit in glomeruli and
other tissues. We reoort the successful incorpor-
ation of C31311 (5—20 ug) into A—IgG125I (5-10 ug,
nq=l07) utilizing purified classical pathway C
components. A-IgG consumed C3 hemolytic activity
and cleaved the a chain of C3 only when Cl, C4 and
C2 were all present. From 1 to 59 molecules of
C31311 were incorporated per A-IgG125 molecule
(1—3% of available C3) as shown by co—sedimentation
of A-IgG and C3 during ultracentrifugation. C3b
remained bound to A-IgC1 and in the active state for
> 1 wk as manirested by specific binding of up to
25% of A-IgG IC3b to C3b receptors on human red
blood cells. Red cell binding of A-IgG was depend-
ent on the number of C3b molecules incorporated per
A-IgG. C3b incorporation was time dependent (5-60
mm.) and dose dependent for both C4 (.30-1.2Oug),
and Cl (5-60 ug). Guinea pig Cl was more efficient
than human Cl for C3 incorporation. Uptake of
A-IgG by macrophages was 2.5-fold increased over
baseline Fc binding for A—IgG containing 18 C3b's
per A-IgG. This probe should provide a powerful
tool for examining the molecular mechanisms for
C3 incorporation into ICx and the effects of these
reactions on the phlogistic properties of ICx.
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EARLY GLOMERULAR LESIONS (CL) IN EXPERIMENTAL RE—
FLUX NEPHROPATHY (RN). VE Torres, SA Kramer,* KE
Holley, GW Hartman,* Mayo Clinic, Rochester, MN.
Glomerular mesangial lesions and sclerosis in
RN are thought related to renal mass reduction.
Studies of GL in early stages of experimental RN
might help to understand human RN. Twenty—eight
piglets with surgical, unilateral or bilateral,
vesicoureteral ref lux (VUR) were studied. They were
sacrificed after 3, 6 or 12 weeks of E. coli UTI.
In 8 animals, both kidneys were macroscopically
normal (Group A), whereas gross interstitial in—
flamination or scarring (IfS) was noted in 25 kid-
neys from 20 piglets with unilateral qr bilateral
VUR (Group B). CL were studied by LM, EM and IF in
areas without interstitial inflammation (contra—
lateral or ipsilateral kidney away from Ifs). GL
were absent in Group A; GL in Group B depended on
the stage of the interstitial IfS; animals with
heavy PMN cell infiltration and hemorrhage in I/S
had many large PAS positive (acetylation blocked)
diastase resistant granules in the mesangium and
mesangial hypercellularity; when the interstitial
cell infiltrates were mostly mononuclear or in the
presence of interstitial fibrosis, mesangial hyper—
cellularity and matrix increase were noted but
granules were fewer and confined to areas of scler-
osis. The granules are contained in activated,
occasionally degenerating, cells resembling macro—
phages. Mesangial deposition of 1gM and C3, faint
in Group A, correlated with the severity of LM
lesions in Group B. Conclusions: (a) GL occur dur-
ing early stages of experimental RN, (b) these GL
are related to the occurrence and stage of the
interstitial inflammatory process by a mechanism
which does not require contiguity, (c) CL in RN
are not only secondary to renal mass reduction.
ROLE OF CELL MEDIATED IMMUNITY (CMI) IN ThE PATHO—
GENESIS OF EXPERIMENTAL AUTOIMMUNE GLOMERULONEPH-
RITIS (EAG) IN CHICKENS (Ch). F.L. Tucker*, B.C.
Sturgill, and W.K. Bolton, University of Virginia
School of Medicine, Charlottesville, Va.
We have previously shown that immunization of
both normal and humorally deficient Ch with bovine
glomerular basement membrane (GBM) results in pro-
liferative EAG, Implicating a significant role for
CMI in pathogenesis. We have further examined this
model by injection of EAG eluates or cells into
naive non—inbred Ch. Ch were rendered nephritic
with bovine GBM immunization in complete Freund's
adjuvant. Kidneys with intense GBM deposits of
IgG were acid eluted, the IgG purified by gel chro-
matography, and the kidney fixing antibody (KFAb)
determined by injection of radiolabeled eluate into
normal (nl) Ch. Intensity of CBM bound IgG antibo-
dy, read blindly in triplicate, correlated with
KFAb bound according to Weber's law. Quantities of
KFAb to produce a spectrum of IgG deposits on the
GBM were injected into nl Ch (n6). Biopsies ob-
tained at 1, 4 and 7 wks showed ni glomeruli with-
out EAG, despite GBM deposits of IgG comparable o
those seen in ml EAG Ch. Ni Ch (n=6) received U'—
thymidine plus i06_iO9 mononuclear cells i.v. from
control or EAG animals, and were biopsied 1-3, and
7 days post cells. Autoradlography of kidney sec-
tions showed: pre—cells, 1.6±1.1 grains/glomeru—
lus; post—cells, 4.2±3.2 for control cells (pNS),
and 18.2±11.8 for EAG cells (P <.05 vs control and
pre—infusion). Thus, i.v. KFAb in ml Ch did not
produce RAG, while administration of cells from EAC
animals was associated with an increased grain
count/glomerulus compared to controls. These f in—
dings further suggest that CMI is important in the
pathogenesis of this model of RAG in Ch.
/
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CELLULAR IMMUNE STUDIES IN TUBULOINTERSTITIAL NEPH-
RITIS(TIN) OF BROWN NORWAY(BN) RATS IMMUNIZED WITH
SOLUBILIZED BOVINE(Bov) RENAL ANTIGENS. Thomas R.
Ulich.* Thomas E. Karplus,* and Curtis B. Wilson.
Scripps Clin. and Res. Fdn., La Jolla, California.
TIN was induced by immunization with 3.5M KBr
solubiljzed Boy tubular basement membrane (Bov—KBr—
IBM) with adjuvants. Bov-KBr-TBM contains major
bands on SDS-PAGE of approximately 24, 50 and 90
kilodaltons with several minor bands; these bands
exhibit varying reactivity with circulating and
eluted BN anti—IBM antibodies by SOS-PAGE of immu—
noprecipitates and by Western blotting techniques.
Bov—KBr—TBM (50—100Mg) induced TIN indistinguish-
able by light microscopy and immunofluorescence
(for IgG, C3 and with monoclonal antibodies for I
cell subsets W3—13, W3—25, OX—8 and Ia antigen OX—
6) from that induced with the conventional (Kidney
International 5:187, 1974) 4mg particulate Boy TBM.
Humoral and cellular immune responses were compar-
able in rats immunized with Bov-KBr—TBM or particu-
late IBM when assessed by: 1) Double antibody ra-
dioimunoassay using radiolabeled Bov—KBr-TBM; 2)
TBM selectivity of renal eluates studied by indi-
rect immunofluorescence; and 3) tritiated thymidine
(3HTdR) uptake in lymph node cells stimulated by
Bov—KBr-TBM. Lymph node cells incorporated in-
creasing amounts of 3HTdR in response to Bov-KBr-
IBM over days 8-28 and also responded marginally
to collagenase solubilized BN renal basement mem-
brane. Renal infiltrate cells required Concanava-
lin A (Con A), Con A supernatant, and nonimmune
thymus cells to incorporate 3HTdR and under the
culture conditions used did not respond to Bov-KBr—
IBM or to a panel of solubilized BN renal antigens.
The antigenic specificities of the renal infiltrate
lymphocytes remain to be identified.
FREE FATTY ACIDS FlAY MEDIATE HgCl2 INDUCED PLASMA
MEMBRANE DAMAGE IN LLC—PK1 CELLS. M. Venkatachalam,
D. A. Troyer,* J. H. Stewart,* and J.I. Kreisberg.
Dept. Path., UTHSCSA, San Antonio, Texas.
The role of altered lipid metabolism in plasma
membrane damage and blebbing induced by HgC12 (Hg)
in pig kidney epithelial(LLC—PK1) cells was inves-
tigated. When treated with Hg the cells form and
release plasma membrane bound blebs into the medi-
um. Cells were exposed to 25 ug/ml Hg for 5 mm.
and chased in toxin free medium for 30 mm. Bleb-
bing occurred early and although extensive, < 10%
of cells were nonviable at 60 mm. In cells whose
phospholipids were prelabeled with 3H—arachidonic
acid (AA), and using the above protocol, Hg caused
rapid and progressive increase of labeled free
fatty acid (FFA) in parallel with blebbing (five-
fold + of labeled FFA 30' after Hg). It was
necessary to use a more severe injury with Hg to
identify changes in phospholipids that might be
hydrolyzed to form FFA. In cells that were pre-
labeled with 3H-M or 14C stearic acid (SA) and
treated with Hg for 30' continuously, there were
losses of label from ethanolamine and choline phos-
phoglycerides and corresponding increments in the
lyso compounds (up to 15-fold). Unesterified AA
and SA were increased 8.5 and 3.5 X respectively.
By gas chromatography, increases in FFA were 27-
fold for AA and 2-fold for SA. Because FFA might
mediate cell damage, AA or SA (165 iiM) were added
to normal cells. AA, but not SA, caused extensive
plasma membrane blebbing, and ultimately, loss of
viability. Thus, early accumulation of unsatura-
ted FFA, due to phospholipid hydrolysis, might
account for alterations in plasma membrane struc-
ture, and be a mediator of cell injury.
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QUANTITATIVE STUDIES OF TUBULOINTER5TITIAL IMFUNE
DEPOSIT FORMATION. T Ishidate,* HJ Ward, and
JR Hoyer, Departments of Pediatrics and Medicine,
Harbor—UCLA Medical Center,Torrance ,California.
Tubular antibody deposition was studied in the
model of immune complex tubulointerstitial
nephritis in rats mediated by heterologous anti-
bodies to Tanm-Horsfall protein(TH). Renal binding
of affinity-purified rabbit I9G antibodies to TH,
a tubular surface membrane protein of the thick
ascending limb of Henle's loop, was determined in
pair-label radioisotope studies. Kidneys of groups
of 2-9 rats were removed for isotope counting at
4,8,&l6 hours,l,2,3,5,7,& 14 days after IV injec-
tion of 500 ig of I125-anti-TH and I131-normal
rabbit IgG. Daily serum and urinary anti-TH levels
were comparable in samples measured by both isotope
and ELISA methods. Anti-TM bound/2 kidneys of nor-
mal rats rose from 5±lmjg at 4 hours to a peak of
19±4 at 1 day and declined to 9±2 at 5 days and
l.G±.3u9 at 14 days. Serum anti-TH had declined to
22% of 4 hour peak levels by 5 days. Markedly
increased anti-TH binding (70±12 mig/2 kidneys) was
observed in proteinuric (>150 mg/day) rats with
passive Heymann nephritis (PH) given anti-TM.
While initial levels were comparable,serum anti-TM
in PH rats had decreased to less than 1% of peak
levels by 5 days. Urinary excretion was a major
mechanism for catabolism of anti-TM in proteinuric
PH rats. These studies show tubular antibody bind-
ing comparable in magnitude to earlier studies of
glomerular models and define a new pattern of
renal antibody binding kinetics. This pattern of
antibody uptake and clearance is altered by
increased glomerular permeability to proteins.
JHAGEMAN FACTOR-FIBRIN INTERACTION IN VIVO
IN BOWMAN'S SPACE DURING NEPHROTOXIC
SERUM NEPHRITIS IN THE RABBIT. R.C.Wlqgins
A.Glatfelter,* and R.G.Kunkel.* Depts. of lnterna(
Medicine and Pathology, University of Michigan
Medical School, Ann Arbor, Michigan.
The purpose of this study was to define a binding
site for Hageman factor (HF) in the glomerulus during
nepbrotoxlc serum nephritis (NSN) in the rabbit. NSN
was induced using guinea pig (GP) antirabbit GBM Ig in
rabbits previously immunized with GP 1g. After 2-3
days Bowman's space filled with protein which on
ultrastructural analysis contained patches of fibril lar
material characteristic of fibrin. By immuno-
fluorescence (IF) Ig and C3, but not HF, were present
along glomerular capillary walls. In contrast, HF was
present with fibrin(ogen) and plasmin(ogen) in
Bowman's space. Albumin IF was brightest within
proximal tubul9çells. SDS-PAGE (reduced) analysis
of circulating 'I-rabbit HF appearing in
showed that urine solids (casts) contained I-HF
cross-linked a high MW substance C >250,000 Mr) in
contrast to I-HF In liquid urine which was at native
80,000 Mr or had undergone proteolysis into the
fragments of 50,000 and 30,000 Mr associated with
activation of the HF molecule.
In conclusion, (I) HF was associated with fibrin and
plasmin(ogçq in Bowman's space during NSN in the
rabbit; (2) " I-HF in urine casts was cross-linked to a
high M substance which was probably fibrin polymer.
These Iindings imply a previously unrecognized direct
association between HF and fibrin.
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CI-I4RACTERIZ.4TION OF 6000PASTURE (GP) ANTIGEN(S) BY
HIGH-fSOLUTION TWO-DI!'€NSIONAL ELECTROPHORESIS.
K Yoshioka,* M Kleppel,* RG Price,* AF Michael,
AJ Fish. Dept. Peds., U of , Minneapolis, t4.
Our studies show that GP sera predominantly
react on iirtnunoblots with 45K!), 25KD components in
collagenase digests (CD) of human glomerular
basement membrane (G). To further characterize
GP antigen(s), CD of human CaM was partially
purified on Biogel A5M. The material ((200K!))
from the coluw was analyzed by two—dimensional
electrophoresis using isoelectric focusing (IEF)
or nonequilibrium pH gradient electrophoresis
(NEPHGE) followed by SDS polyacrylamide (8—l8X
gradient) gel electrophoresis (PAGE). Proteins
were transferred from the gel to nitrocellulose,
and irtinunoblotting was performed using anti—CaM
antisera (determined by indirect irtinuno—
fluorescence and ELISA) from patients with GP syn-
drome, RPGN without pulmonary hemorrhage, and
anti—CaM nephritis in renal transplant (hereditary
nephritis). &.und antibodies were detected with
peroxidase labelled antihuman 19G. IEF—PAGE
showed cationic (pI7—l0) and neutral (p1=7.5—6)
components. P'EPHGE—PAGE improved resolution of
cationic components, revealing microheterogeneityin charge and size. GP sera reacted mainly with
the most cationic 25KD and 45K!) components; this
feature was also observed in RPGN. In contrast
serum from the hereditary nephritis transplant
patient reacted with higher MW (>45K!)) components,
and also showed a wider charge range of 45K!) and
25K!) antigens, but there was a loss of reactivity
with the most cationic 25K components. These
results demonstrate the cationic nature of GP
antigenic components and support a heterogeneity
of nephritogenic CaM antigens.
A 11JBULAR ANTIGEN-SPECIFIC T CELL LINE (RTA-1S)
RESTRICTED BY I—A REGION GENE PRODUCTS CAN
ADOPTIVELY TRANSFER EXPERIMENTAL INTERSTITIAL
NEPHRITIS. B. Zakheim*, R. Mann*, and E. Neilson,
Univ. of Penn., Philadelphia, PA.
Immune lymphocytes from SJL (H—25) mice with
anti-tubular basement membrane disease when
carried in culture on irradiated feeder cells with
tubular antigen (SRTA) for over 9 months can still
induce interstitial lesions in naive recipients.
2—3 x RTA—15 cells induced interstitial
nephritis by 8-10 weeks after transfer (histologic
verity 1.7 0.6 (N=6) compared to 0.0 0.0
(N=6) from contol lines; P<O.OO1). Additional
control cells incubated with SRTA also did not
transfer disease. In two recipients anti-tubular
basement membrane antibodies were found along
their kidneys. Using feeder cells from H—25
congenic mice we observed that I—A region homology
was required for RTA-15 proliferation (thymidine
incorporation) to SRTA (B10.S (K515D5)= 1112
50 cpm; B10.TBR2 (KS) 36 4; B10.S(9R)
(I_AS) 632 175; B10.S(8R) (DS) 39 2;
P<O.0O1). RTA-15 cells were Thy 1.2k, Lyt
1.2k, I—J lymphocytes by phenotypic criteria.
RTA_1S cells were also specifically reactive
towards SRTA (SRTA = 647 166 cpm; compared to
liver antigen = 119 8; compared to PPD = 45
11; compared to media = 39 7).
In summary, Lyt 1.2k T cells are sufficient
to transfer disease. Since cytotoxic T cells,
delayed-type hypersensitivity cells, and disease
susceptibility are all modulated by gene products
in H-2K, our I-A restricted T cell line probably
has a helper cell function which induces a
subsequent, genetically—defined effector event
that produces interstitial nephritis.
Immunology and Pathology — Clinical
LOMERULOCENTRIC GRANULOMAS (GO) IN CRESCENTIC
GLOMERULONEPNRITIS (CC). D Bhathena, S Migdal, B
Julian, B Baehler, BC MoMorrow, Depts of Pathology
and Medicine, Wayne State Univ., Detroit, MI and
Central Baptist & St. Joseph Hosps. Lexington, KY.
Granulomatous reactions were observed around 5—
25% of glomeruli in 6 patients with CC (ages 27—71
yrs, 5 White, 4 male). Only 2 had Wegener's
granulomatosis while 3 had other vasculitic
syndromes/disorders and one had gastric
leiomyosarcoma and intrarenal vasoulitis. The GO
were observed around glomeruli both in the acute
necrotizing as well as sclerosing stages. A cuff
of several layers of monocytic cells, occasionally
with giant cells, immediately surround glomeruli.This is usually associated with disruption or
dissolution of segments of Bowman's capsule,
allowing direct contact and exchange with cells of
the gloinerular crescent and other contents of the
glomerular urinary space. ki unique feature
associated with this reaction was demonstrated in
4 biopsies where substantial quantities of
immunoglobulins (Ig), usually with C3, were
extravasated into Bowman's space or extended into
the periglomerular parenohyma in association with
fibrin. Ultrastructurally, these extravasations,
though predominantly fibrillar, contained a finely
granular component. Electron dense deposits
permeated ruptured segments of Bowman 's capsule.
By Immunofluorescence, C3 with or without Ig were
occasionally demonstrated in Bowman's capsule. It
is postulated that the dual pre—requisites for theformation of GO in CO are precipitated pools of
extravasated immunoglobulins and fibrin, usually
with complement, within the glomerular urinary
space and spread into periglomerular tissues
hrough gaps of Bowman 'a capsule.
1/EFFECT OF CYCLOPHOSPHAMIDE (Cv) ON IMMUNOREACTANTS
OF MURINE LUPUS NEPHR!TIS. Tito Cavallo, Kerry
Graves,* and Norman A. Granholm.* Univ. of Texas
Medical Branch, Pathology Dept., Galveston, Texas
Untreated (UN) NZB/W mice develop progressive
lupus nephrltis with massive proteinuria and renal
failure; the survival rate is 35% at 8 months of
age. When CV is administered (60 mg/kg/every 14
days) to 5 month old NZB/W mice, however, the pro-
gression of nephritis is arrested and renal func-
tion and glomerular pemeability characteristics
are preserved; the survival rate is 100% at 8
months of age. The results of assays shown below
Plasma Eluate
196a C3b DNAa ANAc IgGa Da
bound bound
mg/mi % norm S titer pg/g cp,n
CV 5.0 82.5 50.3 1:314 9.6 1013
UN 10.5 89.6 53.4 1:335 31.1 1062
(a) Radioimunoassays (mean values)
(b) Radial immunodiffusion assay(mean values)
(c) Initnunofluorescence assay
indicate that CV therapy preserved glosnerular
structure and function by decreasing the amount of
circulating and kidney—bound antibodies. Neither
the relative concentrations of antiDNA (iDNA) anti-
bodies, antinuclear antibodies (AMA), and C3, nor
the c*DNA and AMA (data not shown) activities in the
renal eluate reflected the progression (or arrest)
of nephritis in NZB/W mice. Immune complexes other
than, or in addition to, DNAc*DNA are likely to play
a role in the pathogenesis of murine lupus nephri—
tis.
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/CHARACTERISTICS OF ISOLATED IMMUNE COMPLEXES CON-
V TAINING IgA IN PATIENTS WITH IgA GLOMERULOPATHY.
Robert S. Cohen * Michael 1. Rissell,* Lee E. Dick-
ey,* Melvin Mhwartz and Jimmy L. Roberts. Rush
Medical College, Chicago, Illinois and California
State University, Chico, California.
Circulating immunoglobulin (Ig) A immune complex
(rc) reactivity has been described in the serum of
some patients with IgA glomerulopathy (GN). In an
effort to define the properties of IqA IC in IgA GM
we studied material isolated from serum of patients
with IgA GN and compared it with normals and pa-
tients with systemic lupus erythematosus (SLE) GN.
rc were isolated by cryoprecipitation (CRYO) and
polyethylene glycol (PEG 2.5%, 3%, 3.5%) precipita-
tion and analyzed for IgG, A and M, free and immune
bound antibodies and molecular weight. A minority
(3/12) of IgA GN CRYOs had detectable IgA compared
with SLE samples (8/8; p<O.05), while IgA was found
in most IgA GM PEG samples (8/12 2.5%, 11/12 3%, 12
/12 3.5%) IgA GM PEG and all SLE samples. Although
the concentrations of IgA in PEG isolates was com-
parably elevated in IgA and SLE GM, the proportion
of rgA In 3% and 3.5% PEG was greater in IgA GM
(p<0.O5and p<O.Ol, respectively). IgA GN PEG prec-
ipitates failed to demonstrate free IgA ANA or an-
tIDNA antibodies. In contrast, IgA GN PEG which
were dissociated in acid to detect complexed anti-
bodies demonstrated immune—bound IqA AMA in 8/12
and antiDNA in 4/12. Ultracentrifugation of IgA GM
PEG isolates demonstrated IgA in 6.5—lOs fractions
compared with 6.5—25s in SLE. We conclude that
immune—complex-like IgA isolated from serum in IgA
GN constitutes a greater proportion of PEG precip-
itable material than in SLE. The majority of PEG
precipitates demonstrate immune-complexed IgA which
is predominantly lower molecular weight.
Abstracts
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MONOCYTE PROCOAGULANT ACTIVITY (MPCA) AS A PREDIC-
TOR OF RENAL PATHOLOGY IN SYSTEMIC LUPUS ERYTHEMA—
TOSUS (SLE). E. Cole, M. Urowitz,* E. Keystone,*
C. Williams, J. Schulman,* G. Levy.* Dept. of Med-
icine, Univ. of Toronto, Toronto, Canada.
Monocyte infiltration and activation of the coag-
ulation system have been implicated as mediators of
injury in glomerulonephritis (GN). This study was
designed to determin whether elevation inMPCA cor-
related with the presence of proliferative GN in
patients with SLE. Monocytes were isolated from
the peripheral blood and assayed as previously des-
cribed for?fl'CA (Levy, G. et al, J. Exp. Med. 151:
1232, 1980). There was no difference inMPCA in 20
normal patients as compared to 20 patients with end—
stage renal failure. Renal (BA) and extrarenal (EA)
abnormalities were compared with MPCA in 20 patients
with SLE. 6 patients, 5 of whom had EA, had mesan—
gial disease only on renal biopsy and had baseline
MPCA. 5 patients, 4 of whom had EA, had no RA clin-
ically, were not biopsied and had normal MPCA. 2
patients, both with EA with previous diffuse prolif-
erative GN on biopsy and long standing but stable
abnormalities in renal function, had no rise inMPCA
and refused biopsies. 1 patient with endstage renal
failure and clinically inactive SLE also had normal
MPCA. 5 patients, 3 of whom had EA, and 2 of whom
had only minimal clinical and laboratory abnormali-
ties in renal function had diffuse proliferatve GN
on biopsy and MPCA elevated 7 100 fold. 1 patient
also had markedly elevated NPCA with only mesangial
and membranous CN on biopsy, but this patient had
widespread renal immune complex disease. We con-
clude than MPCA may correlate with the severity
of lupus GN, appears to be a more useful tool than
other standard tests, and could be a mediator of
issue injury.
&
RENAL DISEASE ASSOCIATED WITH THE PJIRED 11440—
NODEFICIENCY SYNDROME (AIDS). R. Citon,*
N. Aldana,* 3. Bourgoignie, M. FlschI,*
L. MOskowitz,* G. Hens Iey* and V. Pardo. Univ.
Miami Med. Ctr. & V.A. Hosp., Miami, Florida.
We reviewed the light microscopy of postmortem
specimens from 33 AIDS patients. They were either
Haitians or homosexuals. All had biopsy or cul-
ture proven opportunistic Infections or Kaposi
sarcoma, decreased T cells with marked depression
of T helper cells, Increased gamma globulins and
elevated circulating immune—complexes (SBA and CIq
assays).
Twelve patients had renal lesions: 2 focal and
segmental glomerular sclerosis (FSS), I mesangio—
capillary glomeru?onephrltls (MC), 8 mesangial
proliferation (MP) and I had atypical lymphoid
Interstitial Infiltrates. EM showed mesangial de-
posits in 7 and spherical micropar-l-Icles in 10.
The patients with FSS and MC lesions had neph—
rotic syndrome. None were drug abusers. One who
died of atypical mycobacterium had a previous bi-
opsy with FSS and interstitial granulomatous ne—
phritls. The patient with atypical lymphoid in-
filtrates had light chain protelnurla. These pa-
tients had mild renal Insufficiency (5Cr 1.6 —
2.5 mgi),
Urine proteins ? tOO mg% were present In 5/6
cases with NP, but In only 6/Il without histologic
lesions.
The pathogenesis of the high incidence of renal
lesions In AIDS Is likely multifactorial. The
relative paucity of overt clinical disease in the
presence of stimulated humorat Immunity may be
related to the deficient cellular immunity ob-
served In these patients.
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J CLARIFICATION OF THE SPECIFICITY OF ANTI—VASCULAR
ENDOTHELIAL/MONOCYTE ANTIBODY IN RENAL TRANSPLANTA-
TION. James Cerilli, Lauren Brasile, Jolene Clarke
(intr. by Guy Mccoy)
A cell specific, non—HLA antigen system has been
documented on the surface of both the vascular en—
dothelial cell and the peripheral blood amnocyte.
Further, this vascular endothelial/mmnocyte (VEM)
antigen system has been found to play a primary
role in kidney rejection. Almost all kidney reci-pients who have anti—donor specific yEN antibody
reject their grafts. A group of 25 patients who re-
ceived an HLA identical, living—related graft and
exhibited donor specific antibody cytotoxic to
their respective donors nonocytes were studied to
further define this yEN antigen system. A standard
cytotoxicity technique was used to screen sera
against T and B lymphocytes, granulocytes, sonocy—
tes and endothelial cells from 20 umbilical cord
vein donors. The pattern of reactivity of any giv-
en sera to each of the cell types from each cord
were compared. Results: Two distinct patterns
within the patient groups were found. Twenty—three
recipients with positive monocyte crossmatches who
rejected their grafts were found to exhibit anti-
body cytotoxic to panel monocytes and most impor-
tantly to their corresponding VE cell when the T
and B lymphocytes were negative. Cytotoxicity ran-
ged from 10—90% of the panel monocytes. The 2 pa-
tients with positive sonocyte crossmatches to
their donors and yet, who eerienced no rejection,
exhibited antibody cytotoxic to monocytes exclu-
sively. Cytotoxicity to the nonocyte panel was 70%
and 80% respectfully with no concordant VEC reac-
tivity. M correlation beeen granulocyte and VE
cell/sonocyte cytotoxicity was found. While little
antibody to HLA Class I antigens was detected, an-
tibody to HLA Class II antigens commonly developed
in these patients. The pretransplant presence of
antibody to the VEM antigen system has been consi-
dered a contraindication to transplantation: thus
differentiating between the detrimental VEM anti-
body and the benign monocyte specific antibody
through the use of the VEC panels would permit the
transplant to proceed.
IDIOPATHIC CRESCENTIC AND NECROTIZING GLOMERULO—
NEPHRITIS (CNGN): A VARIANT OF POLYARTERITIS
NODOSA (PAN). Byron P. Croker, Dept. of Path.,
Univ. of Fla., Gainesville, Fla., and Tom Lee*,
Dept. of Med., East Carolina Med. Ctr., Green-
ville, N.C.
There continues to be controversy about the
relationship between CNGN and PAN. Patients
(pts) with a kidney biopsy diagnosis of CNGN were
divided into 3 groups: I CNGN without systemic
vasculitis (SV) (12 pts), II CNGN with clinical
evidence of SV (15 pts) and III CNGN with SV in
extrarenal biopsy (7 pts). There was no differ-
ence (t—test,p>O.05) in means for age, protein—
urla, BP, erythrocyte sedimentation, serology,
CH5O, fever, hematocrit, eosinophilla, WBC count
or creatinine among the groups. Leukocytosis was
more common in groups II and III (45 %) than
group I (9%). Groups I and II had significantly
more pts with elevated creatinine (Chi square,
p=O.O28) than in group III. Biopsies for light
microscopy (mean—25 glomeruli) were quantitated.
Group I had more global glomerular sclerosis
(GGS) than II or III (p 0.05). ATN (73—80%) and
tuft necrosis (14—25%) were not different among
the three groups. Group II had significantly more
crescents (40%) than the other groups combined.
Renal vssculitis was more frequent in groups II
and III (27%) than group I (8%). Regardless of
the group, pta with more than 65% GGS went on to
chronic renal failure (p<O.OO5). Morphologic or
clinical differences between the groups of pts
are attributable to the degree of chronic renal
disease at presentation. These data suggest that
CNGN is a variant of PAN.
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MONOCLONAL ANTIBODY (MM>) IDENTIFICATION OF MONO-
NUCLEAR CELLS IN RENAL BIOPSIES OF LUPUS NEPHRI-
TIS (LN). Vivette D'Agati*, Gerald Appel, Daniel
Knowles*, Dorothy Estes*, and Conrad Pirani.
Columbia Univ., Depts. of Path. & Ned., New York,
New York.
Populations of mononuclear inflammatory cells
infiltrating the kidney in I were studied by an
avidin—biotin immunoperoxidase technique utiliz-
ing MAbs: Leu-l (pan T) OKT4a,b/Leu3a (helper)
OKT8 (suppressor), 0KB2 (pan B), 0KM1 and OKM
(monocytes) . Thirteen biopsies from 12 female
pts were studied, including 6 Class IV, 3 Class
III, 2 Class IV & V and 1 Class III & V (WHO
classification) . The majority of interstitial
cells were T cells. OKT8+ cells (range 22—68%,
mean 46%) predominated over OKT4+ cells (range
20—49%, mean 30%)-. Cells reactive with anti—
monocyte Pbs 0KM1 and 0KM5 were a minor compo-
nent (range .7—18% and 2—17% respectively) and
were primarily limited to glomeruli and crescents.
B lymphocytes were sparse (range 2—13%) . Tissue
T4/T8 rstios were below 1 in 10 pta and over 1 in
2 pta (range .31—1.81, mean .66). In 4 pts with
low tissue T4trB ratios (.32—.67) , simultaneous
cytofluorographic analysis of circulating blood
revealed normal peripheral T4/T8 ratios (1.0—
1.7) . Tissue T4/T8 ratios correlated with the
histologic activity of LN, but not with histologic
severity, serology or therapy. In conclusion, in
this limited number of pts, cytotoxic/suppressor
T cells constituted the predominant interstitial
mononuclear cells in LN, in contrast to the
findings in peripheral blood. The types of mono-
nuclear cells in renal tissue may be relevant to
the pathogenesis of renal lesions in LN.
MULTICENTER COLLABORATIVE STUDY OF IGA NE-
PHROPATHY WITH FOCAL SCLEROSIS. Edith
Hawkins*, Fred Silva and Ron Hogg for the SoutIi
Pediatric Nephrology Study Group (SPNSG), Dallas,
Texas.
Clinicopathologic review of S 3 patients with IgA ne-
phropathy identified six cases with a segmental scle-
rotic lesion (IgA-FS) indistinguishable from idiopathic
focal segmental glomeruloscierosis (FSGS). These cases
were compared with: 28 cases of IgA with focal
glomerulonephritis (IgA-FGN); 4 cases of idiopathic
FSGS with significant, but not dominant or co-
dominant, IgA (FS-IgA); and 72 cases of idiopathic FSGS
without IgA (FS).
The on[y differences between the cases of IgA-FS and
IgA-FGN were a longer duration between onset and
biopsy (34 mos. for IgA-FS vs 13 mos. for IgA-FGN) and
the more frequent presence of 1gM in the IgA-FS cases.
There were no significant differences between the FS
and FS-IgA groups.
Although the IgA-FS patients were more likely to
present with hematuria and lower levels of proteinuria
than the FS-IgA and FS patients, these differences were
not consistent or predictive in individual cases. No
other clinical differences were identified.
Morphologically, mesangial hypercellularity (focal or
diffuse), lgG by IF, and mesangial deposits by EM were
more common in cases of IgA-FS, while hyalinosis and
tubulo-interstitial disease were more common in FS
cases. However, 9 cases of FS had mesangial deposits
by EM, and 1 case of IgA-FS had hyalinosis (thus
hyalinosis is not pathognomonic of idiopathic FSGS).
Intracapillary foam cells were common in FS and were
not seen in IgA-FS, but the only consistent dis-
tinguishing feature was the presence of dominant or co-
dominant IgA in the cases of IgA-FS.
CILIA IN ThE HUWN KIDNEY. Joseph Jairus
Norgan*, Sheila Moriber Katz, Hahnenann
University School of Medicine, Dept. of
Pathol., Philadelphia, Pa. 19102
Cilia have an inportant excretory function
in many invertebrates and lower vertebrates.
They also occur in the human urinary tract,
but are not widely noted. Four adults with
nephrotic sysdrone underwent renal biopsy.
Each speciman was studied by routine light,
iimunofluorescence and transmission electron
microscopy. The pathologic diagnoses were:
amyloidosis, lipoid nephrosis, ntranopro-
liferative glomarulonephritis, focal segnen-
tel glomarulosclerosis. (No prior report of
renal cilia included these four diseases.)
Multiple renal tubular cilia were detected as
an incidental finding in each case. All
cilia examined by transmission electron
microscopy exhibited 9+2 microtubular archi-
tecture. Axonemal shafts, (including doub-
lets, spokes, nexin links, dynein arns) were
ultrastructurally normal. Moreover, basal
bodies and striated rootlets were present.
Thus, in contrast to rudinsntary or primary
cilia (9+0 microtubular pattern), the cilia
described herein (9+2) displayed the sans in-
ternal structure as those of the human res-
piratory tree and female reproductive tract.
The present study denonstrates cilia of a 9+2
configuration in adult human kidneys.
Ab7ts
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HETEROGENEITY OF RESPONSE TO ANCROD IN SYSTEMIC
LUPUS ERYTNEMATOSUS (SLE) WITH GLOMERULAR TMROMEI:
ROLE OF PLASMIN INNIBITORS. K. S. Kant,
P. Glas_Greenwalt,* A. K. Dosekun,* and V. E.
Pollak. Dept. of Medicine, Univ. of Cincinnati
Medical Center, Cincinnati, Ohio.
Glomerular thrombosis (GT) is an important
mechanism of damage in lupus nephritis. Treatment
by defibrinogenation with ancrod improved renal
function and resulted in clearing of GT in some
patients. Studies on the fibrinolytic enzyme
system were done to determine: 1) the mechanism
of action of ancrod, and 2) the reasons why re-
sponse did or did not occur. Vascular plasminogen
activator (VPA) and inhibitors of plasminogen
activation (IPA) and of plasmin (P1) were quan-
titated before and serially during treatment. The
patients were divided into two groups. In 13,
the fibrinolysis responders, elevated IPA levels
normalized completely in 24—48 h. In 5, the
fibrinolysis non-responders, IPA was higher
initially and failed to normalize in 14 d. Fibrin
cleared from glomeruli in all 13 responders, but
not in any of the 5 non—responders. In responders
available VPA levels, low or unmeasurable prior
to treatment, normalized; prior to treatment PT
was normal in all. The S non—responders all had
an elevated P1; they had significantly lower
levels of available VPA despite the use of larger
doses of ancrod and effective defibrinogenation.
Thus ancrod appeared to act by stimulation of
fibrinolysis through increased VPA release, which
in turn facilitates clot lysis in—situ, but its
action is interfered with by P1. Elevated P1 was
not due to non—specific serine protease inhibitors
and appears to be ct2-antiplasmin.
TANN-NORSFALL PROTEIN (TNP) COATING OF URINARY
CELLS OF RENAL ORIGIN: Cleve W. Lsird*, Christine
K. Abrass, VA Medical Center, Sepulveda, CA.
The origin of free cells in urine is difficult
to determine in the absence of casts. Utilizing
fluorescein—conjugated antibody to TNP (a—fliP) it
was observed that some urinary cells were coated
with THP. Washed cells incubated with either urine
or THP do not become coated with fliP. To determine
the usefulness of this observation in differenti-
ating upper from lower urinary tract disease, the
presence of significant THP coating of cells was
correlated with clinical disease state. UTine
collected from patients with glomerulonephritis
(GM, n=14), chronic interstitial nephritis (CTN,
n=1O), hypertension (NTN, n7), other renal (OR,
nlO) and bladder disease (SD, n10) was incubated
with a—TNF and studied microscopically. The per-
centage of THP—coated cells (x sem) for each
group was: GM 38±7, CIN 57±10, HTN 15±10, OR 58±8,
ED 6±3 (P < 0.01, Anova). Only one patient with
GM had < 15% labeled cells. 11Th included 2 patients
with malignant NTN in whom the values were signi-
ficantly higher (53,54%) than the others with
chronic HTN (0.5%). ED included 2 patients with
bladder tumors, and 8 with urinary tract infection.
Of these, only two patients had values that exceed-
ed 10%. This suggests that the THP coating of cells
occurs in vivo, possibly as the cells pass through
the ascending limb of Nenle's loop. The presence
of cellular THP coating in renal disease and its
absence in vitro and in UTh and SD disease suggests
that this simple teat may be of use in evaluating
the origin of cells observed in the routine micro-
scopic urinalysis.
LTERATIONS IN ANIONIC CHARGE SITES IN GLONERULAR
BASEMENT MEIBRA1E AND 1ESANGIUf1 OF CONGENITAL
NEPHROTIC SYNDROME AS DEMONSTRATED BY PERFUSION OF
HUMAN KIDNEYS. JohnD. Flahan,* Susan P. Sisson,*
and Robert L. Vernier. Univ. of Minnesota, Dept.
of Pediatrics, Minneapolis, Minnesota.
Using in vitro tissue slice incubation methods,
we have prevT6iThly demonstrated a regular array of
heparan sulfate proteoglycan anionic sites in the
lamina rara externa (LRE) of the normal human gb—
merular basement membrane (GBM) and decreased num-
bers of charged sites in the LRE in congenital
nephrotic syndrome (CNS) (normal 23.8±0.8; CNS
8.9±3.7/1000 nm GBM) (Kidney Int. 2l:83A, 1982;
New Eng. J Med., In press). Following exvivo
perfusion of three normal cadaver kidneys with
polyethyleneimine (PEI) (mw 40-60 K), anionic
sites in the LRE were confirmed in a distribution
of 20.6±0.8/1000 em GBM and similar sites in the
mesangial matrix quantitated at 4.09 per l0 nm2.
Perfusion of 3 CNS kidneys revealed 16.3±4 sites/
1000 nm GBM and in the expanded mesangial matrix
3.24 per l0 em2. In CNS the sites are more vari-
able in size and less regularly distributed. Per-
fusion (5 minutes) of 1 normal kidney with 2.5%
nitrous acid pH 3.1 (one control kidney perfused
with buffer alone) removed virtually all gb—
merular anionic sites, confirming the N—sulfated
composition of the glycosaminoglycan (GAG) in the
human kidney. These observations confirm the
critical role of anionic charges in maintenance of
the permeability barrier of the human GBM and
indicate that reduction of matrix charge sites may
be involved in the abnormal function of the
mesangium in nephrotic states.
TRANSMISSION ELECTRON MICROSCOPY OF URINARY SEDI-
MENTS IN PATIENTS WITh ACUTE RENAL FAILURE. Anil
K. Mandal, Nayereh K. Khankhanian and Gary D.Tom,
Dept. of Medicine & Pathology, VA Med. Ctr. & Med.
Col. of Georgia, Augusta, Georgia.
Renal biopsy is infrequently done in patients
with acute intrinsic renal failure (ARF). Light
microscopy of urinary sediment (US) is nondiag—
noatic for ART. This study has been initiated to
determine whether transmission electron microsco-
py (TEN) of US-can aid in the morphologic diag-
nosis of ART. US from 18 individuals; 11 with
ART, 2 with lupua nephritis (LM), 3 with diabetic
nephropathy (DN) and 2 with normal controls were
fixed in glutaraldehyde—formalin, and after over-
night postfixed in 1% osmium. Pellets formed in
9 with ART, 1 with LN and 1 with ON. Pellets
were embedded in epon and thin sections were
studied with TEN. In 2 with ARF only transitional
cells were seen. In 7 with ARF epithelial cells
from proximal (PT), loop of Nenle and collecting
tubules were identified. These epithelial cells
showed necrotic changes with no signs of regener-
ation in 6 with severe ARE; less affected epithe—
hal cells with signs of regeneration in 1 with
mild ARF. In 3 with severe ART, diagnoses of
papillary necrosis, from papillary fragments; dis-
seminated intravascular coagulation (DIC), from
platelet aggregates in tubule cells; and cortical
necrosis, from glomerular capillary fragments and
long tubular basement membrane segments were made.
In the latter, renal biopsy showed atheroembolism
and focal infarcts. In the patient with OIC and
amikacin therapy myeloid bodies in the PT were
found. This preliminary observation suggests that
TEN of US can be a meaningful adjunct in the
diagnostic set of ARE.
'I
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STRUCTURAL-FUNCTIONAL RELATIONSHIPS IN DIABETIC
NEPHROPATHY. S.M. Mauer, M.W. Steffes,* E.N.
Ellis' D.E.R. Sutherland,* D.M. Brown, and F.C.
Goetz.* Depts. of Pediat., Lab. Med. and Path.,
Surg. & Med., Univ. of Minnesota, Minneapolis, MN.
Percutaneous renal biopsies in 48 insulin de-
pendent diabetics (IDD) with glomerular filtraton
rates (GFR) ranging from 40 to 170 ml/minhl.73m
were studied by light microscopy and quantitative
electron microscopic stereology. There were 14
males and 34 females ages 13—52 yrs with IDD for
2.5—29 yrs. There was no strong relationship bet-
ween glomerular basement membrane (GBM) or mesan—
gial thickness and duration of IDD. GBM and
mesangial thickness were weakly related to each
other. Clinical diabetic nephropathy, albuminuria
(>400 mg/24 hrs), hypertension and decreased GFR,
related poorly or not at all to GBM thickness. In
contrast, all light and electron microscopic
measures of mesangial thickening were very highly
correlated to these clinical manifestations.
However, in the absence of clinical renal disease
it was not possible to predict the severity of tfle
diabetic mesangial lesions. Mesangial thickening
had a strong inverse correlation with peripheral
capillary surface area and glomerular (G)
capillary lumenal volume. It is hypothesized that
rnesangial expansion in IDD leads to renal dysfunc-
tion by encroaching on contiguous G capillaries
and that these advanced structural changes
influence B hemodynamics which further injure the
B independent of the diabetic state. It is con-
cluded that clinical diabetic nephropathy always
reflects far advanced G lesions. In the absence
of clinical nephropathy it is not possible to
estimate the risk of serious diabetic renal
)disease without a renal biopsy.
1
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HIDEEN IgA SUBCLASS IETERMINANTS (IgAl, IgA2) IN
HUM4N RENAL DISEASE. T. Mel vin, V. Kim and A.F.
Michael. Univ. of Minnesota, Minneapolis,
Minnesota.
Using monoclonal antibodies to the IgA sub-
classes, IgAl but not IgA2 has been recognized in
glomerular deposits in certain renal diseases.
These findings suggest true absence of one sub-
class or "masking" of its antigenic determinant.
In this study we describe "masking" of the sub-
class determinant for IgAl, in subepithelial base-
ment membrane deposits but not in mesangial depos-
its in glomeruli of patients with systemic lupus
erythematosus (SLE) and idiopathic membranous
nephropathy (IMN). Renal tissues from 10 patients
with SLE and 2 with IMN were selected for the pre-
sence of IgA with a chain specific antiserum, and
stained with monoclonal antibodies, to IgAl and
IgA2, using iirtnuno fluorescence (IF). Nine pa-
tients with SLE had intense a chain deposition in
a mesangial and/or subendothelial locus. Seven
were positive for IgAl and 2 for IgA2. Seven of
the SLE patients had intense subepithelial a chain
deposits. None was positive for IgAl and 1 weakly
positive for IgA2. This phenomenon was seen in
both IMN patients where intense subepithelial de-
posits of a chain did not react with anti—IgAl or
—IgA2. Also, sera from 10 SLE patients, selected
for a chain antinuclear antibody activity, were
shown to lack IgAl and IgA2 subclass determinants
by indirect IF. The interaction of IgA as an
antibody, with a specific antigen, may allow for
alteration or "masking" of its specific subclass
determinant. These studies demonstrate that IgA
subclass determinants are hidden or lost in de-
posits located in the subepithelial region but are
recognized in the mesangial—subendothelial locus.
RENAL CHOLESTEROL GRANULOMATA: IDENTIFICATION,
MORPHOLOGIC PATTERN OF DEVELOPMENT, AND POSSIBLE
SIGNIFICANCE. Cynthia C. Nast* and Arthur H.
Cohen. Harbor-UCLA Medical Center, Department of
Pathology, Torrance, California.
Cholesterol qranulomata (CG), uncommon and
rarely described renal lesions occurring primarily
in the interstitium, are characterized by choles-
terol crystals within clusters of foreign-body
giant cells. During a period of seven years, we
observed them in 5 of 800 (0.6%) renal biopsies
from patients with nephrotic syndrome (NS) of
diverse glomerulopathies; 4 of the 5 patients had
diminished renal function, while the 5th developed
it within one year. To define the lesions and
assess their importance, we studied the morpho-
qenesis of CG by light and electron microscopies,
employing various stains for lipids. Initially
very small cholesterol crystals formed in tubular
epithelium; the crystals enlarged and were
released into tubule lumina where they further
grew or were passed in the urine. Further luminal
growth caused the crystals to become lodged at
some point in the nephron, distort and destroy
tubule cells, and pierce and extend through base-
ment membranes, with subsequent exposure to inter-
stitial monocytes and development of granulomata.
It is likely that these morphological abnormalities
evolve from the lipid disturbances in NS; the
initial intracellular crystallization probably
occurred as a consequence of cholesterol super-
saturation of tubular lipids. Because CG occurred
only in patients with diminished renal function,
it is possible that CG may contribute to tubulo-
interstitial damage and to renal failure in some
nenhrotic patients.
EARLIEST RENAL LESIONS IN TYPE I DIABETIC NEPHRO-
PATH?. Kishore Phadke,* Amir Tejani, Anthony
Nicastri, Salvador Castells,* Chun—Kuo Chen and
Howard Trachtman.* SUN?, DMC, Depts. of Peds and
Pathology, Brooklyn, NY.
About 25% of patients requiring therapy for
end—stage renal disease in the U.S. are diabetics.
Since stage IV diabetic nephropathy is probably
irreversible, attempts to prevent diabetic nephro—
pathy must originate in childhood.
As part of a protocol to evaluate the ability
of strict glycemic control on reversing early
renal lesions, we studied 12 children with a
short duration of diabetes ranging from 1 to 7
years. All patients were on twice a day insulin
therapy. Glycemic control was assessed by meas-
urement of hemoglobin A1C. All patients had
urine protein measurement, creatinine clearance
(Ccr) and renal biopsy.
Increased HbA1C 11/12
Increased renal size (by ultrasound) 10/12
Proteinuria (200—700 mgm/24 hrs.) 4/12
Ccr 120 ml/min/1.73m2 or more 6/12
Mesangial IgM/IgG deposition 11/12
Arterioloscierosis 8/12
Increased mesangial matrix 3/12
Diffuse glomerulosclerosis 1/12
Our study suggests that the earliest lesion in
diabetic nephropathy is mesangial deposition of
immunoglobulins. Increased transcapillary flux
of proteins caused by hyperfiltration apparently
leads to mesangial deposition and subsequent mes—
angial proliferation. Patients with poor HbA1C
control showed marked elevation in Ccr and more
severe renal lesions suggesting that unless tight
glycemic control is achieved early, progression
of diabetic nephropathy may be inexorable.
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/PLATELET ASSOCIATED IGG AND PLATELET SEROTONIN
V IN SLE: RENAL AND NON-RENAL. Richard F.
Plomley,* William F. Clark, Gerald J.M.
Tevaarwerk,* Barry R. Riche,* and George A.
Wells.* Dept. of Medicine and Statistics,
University of Western Ontario, London, Ontario,
Canada.
Intraplatelet serotonin concentration, a
marker of the platelet aggregation and release
reaction in vivo, is reduced in SLE. Possible
mechanisms for this increased in vivo platelet
aggregation and release include reaction with
collagen exposed in areas of renal and extra—
renal endothelial damage, or interaction with
immune complexes or antiplatelet antibodies. To
test the hypothesis that reduced platelet sero-
tonin is due to immune complexes or antiplatelet
antibody bound to the platelet membrane, the
platelet associated IgG was measured in 38
patients with renal and non-renal SLE as well as
40 healthy controls. The platelet serotonin
was reduced in renal and non-renal lupus
relative to controls [p< 0.001]. The platelet
associated IgG was similar in patients with
renal and non-renal SLE and controls [NS], as
were the platelet counts [NSJ. There was no cor-
relation between the platelet associated IgG and
the intraplatelet serotonin concentrations, but
an inverse correlation was noted between plate-
let associated IgG and platelet count in
patients with SLE. Assuming platelet associated
IgG to be an accurate measure of membrane bound
antibody and immune complexes, it was concluded
that the reduction in the intraplatelet sero-
tonin could not be attributed to the presence of
antiplatelet antibody or immune complexes bound
to the platelet surface.
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rgA—AssocIATED GLOMERULONEPHRITIDES (GM): A STUDY
WITH MONOCLONAL ANTIBODIES. Srinivasan Rajaraman,*
Randall N. Goldblum,* Tito Cavallo and Richard M.
Denney.* The University of Texas Medical Branch,
Departments of Pathology, Pediatrics, and Human
Biological Chemistry and Genetics, Galveston, TX.
We studied the nature and possible source of
of IgA deposits in various GN: Berger's disease
(12); Henoch—Schonlein Purpura (3); lupus nephrl—
tis (8); membranous GN (2); membranoproliferative
GM (4); and diabetic nephropathy with superimposed
GN13). Mouse monoclonal antibodies to alpha chain,
secretory IgA (5—IgA; does not bind to free secre-
tory component, serum IgA, or dimeric IgA), free
secretory component (FSC; does not bind to S-IgA,
serum IgA, or dimeric IgA), IgAl, I9A2 and chicken
erythrocytes (negative control) were used. Immu—
nofluorescence assay on frozen—sections was done
using biotinylated horse antimouse Ig and avidin—
FITC as second and third reagents, respectively.
All the specimens studied revealed deposits of
I9A1. 5—IgA and FSC were consistently absent from
the glo.neruli, but variable amounts were detected
in the renal tubular epithelial cells. Lupus neph—
ritides, irrespective of the morphologic expres-
sion, revealed deposits of IgAl and IgA2, IgAl
being predominant.
We conclude that IgAl is the predominant com-
ponent of IgA deposits, that It is associated with
IgA2 primarily in lupus nephritis, and that secre-
tory IgA plays little, if any, pathogenetic role
in the various GN studied. The presence of IgA2
in lupus nephritis confirms the polyclonal and
polytypic nature of the antibody molecules taking
part in deposited imunoreactants; however, this
IgA2 lacks the secretory component.
CRESCENTIC GLOMERIJLQNEPHRITIS: RELATIONSHIP OF THE
STAGE OF CRESCENT FORMATION TO GAPS IN BOWMAN'S
CAPSULE (BC). F. Silva and R. Verani for the
Southwest Pediatric Nephrology Study Group.
Fifty-one pediatric patients (< 17 yrs.) with
crescentic GN (> 50% of glomeruli with crescents)
were studied in a systematic semiquantitative meth-
od by light-(LM) and electron-(EM) microscopy.
These patients had a variety of underlying dis-
eases: post-infectious ON, SLE, IgA nephropathy,
dense deposit disease, Henoch-Schonlein purpura,
vasculitis, unclassified immune complex GN, GM
without immune deposits and antiglomerular base-
ment membrane disease. The stage of the crescent
(Cr): cellular (CCr); fibrocellular (FCCr); fibrous
(FCr) and presence/absence of gaps in BC were de-
termined by the PAS, silver methenamine and tn-
chrome stains by LM. Forty percent (20/51 cases)
showed individual Cr with two different stages of
Cr formation (CCr & FCCr). This implies either
different waves' of injury (progressive Cr forma-
tion) or different tempos of Cr formation. Breaks
or 'gaps of the basal lamina of BC were found in
94% of biopsies. These breaks were seen in 18/39
cases (46%) with CCr, 42/43 cases (98%) with FCCr,
and 20/27 cases (74%) with FCr. Early organization
of the CCr to the FCCr stage was often observed in
cases with gaps of BC. In glomeruli with Cr in
different stages breaks of BC were most commonly
seen rimming the outer portion of the FCCr or FCr.
These findings suggest that (1) glomerular Cr form-
ation is progressive and (2) that disruption of BC
is more common than generally appreciated in cres-
centic GM, and by allowing extraglomerular inter-
stitial components to gain entry into Bowman's
space gaps may play a role in the organization or
fibrous transformation o the glomerular Cr.
THE MORPHOIJGY OF CLINICAlLY 'lYPICAL "AarrE"
THHUIAR NEEIOSIS" (Am), DF'4AL FUFION, AND
AaYrE REJETICI IN TRANSPLANTED HUMAN KILVEYS.
Kin Solez, Eaniel McGraw,* Walter L. Bender,*
and James F. Burdick. * Jthns Hopkins Hospital,Baltinre, Maryland.
Previous studies of renal biopsies (bx) done at
tine of suspected rejection reporting a good prog-
nosis in the group with "mild rejection" many have
confused the inflammatory infiltrate of ATN with
that of mild rejection. The interpretation of such
bx is made difficult by a lack of knowledge of
morphologic changes in normally functioning allo-grafts or those with A. We have obtained renal
bx at 1 hr, 1 week, and 4 weeks 5xDst-transplant in
15 consecutive adult patients and have blindly can-
pared these to 9 bx obtained at 1 or 4 weeks fran
native kidneys with ATN (see MEDICINE 58:362,1979).
Tubular cell loss and thinning of brush border were
significantly greater in those patients with renalfailure. However, 2 of 6 bx obtained at tine of
normal function showed focal infarction, only the
3 patients with acute rejection had inflammatory
cells in vessel walls • The interstitial inflam-
matory infiltrate measured by norphcznetxy at 1 and
4 weeks was significantly greater in allografts
with normal function or ATN than in native kidneys
with A. However the infiltrates in acute reject-
ion contained significantly more cells than in any
other group. Sane adjoining infiltrates differed
substantially in cellular catposition as deter-
mined by imundistothenical techniques. An inflam-
matory infiltrate was seen in all renal allograftsbicpsied 1-4 weeks post-transplant in this series.
Such infiltrates should not be interpreted as evi-
dence for rejection unless they are severe or
accanpanied by cellular infiltration of vessels.
1
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fr18V INHIBITION OF ALTERNATIVE PATHWAY CONVERTASE
(C3b,Bb) FORMATION IN SYSTEMIC LUPUS ERYTIIEMA—
TOSUS (SLE). B. Waldo,* 3. Forristal,* and
C.D. West. Children's Hospital Research Founda-
tion, Cincinnati, Ohio.
Normal processing and clearance of immune
complexes (IC) is dependent on deposition of
C3b, largely formed by C3b,Bb, on the lattice.
We have evidence that in the serum of patients
with SLE there is an inhibitor of C3b,Bb forma-
tion. Formation of this convertase can be
quantitated by measurement of Ba, a factor B
fragment formed when this protein is activated.
When C3 nephritic factor (C3NeF) is incubated
with normal serum (NHs), the amount of conver—
tase formed (Ba formed) depends on the serum
factor H concentration (r =
—0.71). Convertase
formation in NIIS ranged from 60 to 140% of that
expected for the factor H level but in serum
from all of 21 SLE patients convertase forma-
tion was less than 25% of expected (mean, 11%).
Formation of C3b, measured by the loss of the B
antigen of C3, was commensurately depressed. A
circulating inhibitor could be demonstrated in
serum from 13 of 21 patients; when their serum
was mixed 1:1 with NHS and incubated with C3NeF,
convertase formation was less than 80% of that
expected (mean, 55%). The titer of the inhibi-
tor among patients was widely variable but con-
sistent over time in a given patient. It was
little affected by the activity of the disease
and was not related to the concentration of com-
plement components. The relationship between
this alternative pathway defect in vitro and
abnormalities in the clearance of IC or micro-
organisms invivo remains to be determined.
SELECTIVITY OF PR(YFEINURIA: HIGH RESOLUTION
AGIiROSE AND POLYACRYLN4IDE GRADIENT GEL ANALYSES
AND CLINICAL CORRELATIONS. L. Warshaw,
Leonard C. Hymes, and Irene 3. Check*. Emory U.,
Depts. of Pediatrics & Pathology, Atlanta, Georgia.
To determine whether selectivity of urinary pro-
tein excretion could be analyzed in a sensitive,
convenient, and clinically useful fashion, we an-
alyzed the urine of 47 children with proteinuria
using two new protein electrophoretic techniques.
With high resolution agarose gel electrophoresis
(N3E), 19 patients had non—selective glomerular
proteinuria (gamma globulins >6% of the urinaryproteins). 18 of these had various glomerular le-
sions in which non—selective proteinuria was ex-
pected. 26 patients had selective glomerular pro—
teinuria (< 6% gamma globulins), and 2 patients had
tubular proteinuria. Of the 26 patients with se-
lective proteinuria, 16 had steroid responsive ne—
phrotic syndrome, 3 had isolated proteinuria, 2
had focal glomerulosclerosls, and 5 had glomerulo—
nephritis. Since selective patterns were not pre-
dicted in the latter 7 patients, we analyzed 6 of
their specimens using polyacrylamide gradient gel
electrophoresis (PGGE) which separates non—dena-
tured proteins by molecular size. In 4 cases,
proteins greater than 100,000 M.W. were present.
In contrast, PGGE detected no large proteins in 9
of 11 specimens from patients with minimal lesion
nephrotic syndrome. We conclude that AGE accu-
rately identifies patients with non—selective
protelnuria. The addition of PGGE provides more
accurate detection of large M.W. proteins. These
techniques are simpler than the procedures pre-
viously used for assessing selectivity and should
provide a useful adjunct to the evaluation of
patients with protelnuria.
I .5BJ EFFECT OF IN VITRO VERSUS IN VIVO MITOCHONDRLAL
(MITO) CALCIUM (CA) ACCUMULATION ON MITO FUNCTION
IN ISCHE14IC ACUTE RENAL FAILURE (ARF). P. Arnold,*
D. Lumlertgul,* T. Burke and R. Schrier. Dept. of
Med., Univ. Colorado Hith. Sci. Ctr., Denver CO.
It has been suggested that the Mito dysfunction
observed in ischemic ARF may occur secondary to in
vitro rather than in vivo Ca accumulation. Initial
studies were therefore performed on Mito isolated
at 4°C from normal rat kidneys. Increasing Ca (0—
900uM) was added to the Nito isolation medium
without EGTA. This resulted in an increase in
Mito Ca from 57 to 549 nmol/mg (p<.OOl) and a de-
crease in acceptor control ratio (ACR) from 3.71
to 1.25 (p<.OOl). These results confirmed that in
vitro Mito Ca uptake can cause Nito dysfunction.
This in vitro effect of Ca was then evaluated in
the presence of ruthenium red (RR), a blocker of
Mito Ca exchange. Addition of RR over the same
range of Ca in the isolation medium (O—900uN) pre-
vented the decrease in ACR (3.79 to 3.61, p—NS);
Mito Ca rose only from 12 to 24 nmol/mg (p<.OOl).
Next, the role of in vitro versus in vivo Mito Ca
uptake on ACE was evaluated 24 hr after 50 mm of
complete renal ischemia in the presence and ab-
sence of ER. The Ca concentration of the medium
during isolation of ischemic Nito averaged 564uM.
ACR decreased from 3.84 to 1.15 (p<.OO1) in the
absence and from 4.16 to 2.69 (p<.OOl) in the pre-
sence of RR. Mito Ca rose from 53 to 168 ninol/mg
(p<.0O5) in the absence and from 11 to 59 nmol/mg
(p<.OOl) in the presence of ER. Thus, in vitro
and in vivo Mito Ca uptake each accounted for
50% of the Mito respiratory damage. These results
therefore demonstrate that both in vitro and in
vivo Nito Ca accumulation may be responsible for
he Mito dysfunction observed in ischemic ARF.
RECOVERY OF RENAL FUNCTIONS FOLLOWING 24 HRS OF
UNILATERAL URETERAL OBSTRUCTION (UUO). S. Bander,*
J. Buerkert, S. Klahr, Renal Div., Wash. Univ.,
St. Louis, MO.
In order to characterize the pattern of recovery
following release of UUO of 24 hrs duration, rats
were studied with whole kidney clearance techniques
8 and 14 days following decompression. Eight days
following release of UUO the GFR of the post-
obstructed kidney (P0K) averaged 804±70 l/min.
This value was lower than that of the contralateral
kidney (CK) which averaged 958±58 1/min, p<.025).
Blood flow to both kidneys was not statistically
different at this time. By 14 days the GFR of the
P0K was the same as the CK (POK=lO72±16O and
CK=1069±178 1/mm). At both time intervals there
were definite abnormalities in renal tubule
functions.
U m UNFI4V UKV
(mosni2gH2O) (peq/min)
P0K CK
8 l387t 2045 228 407 536 806
(N=9)
p<.O05, 1p<.O5
We conclude that recovery of renal functions
following 24 hr UUO is characterized by a return to
normal values of renal blood flow by 8 days and of
GFR by 14 days. Evidence for distal tubule
dysfunction (decreased concentrating ability and
NH4 excretion) persists beyond 14 days.
Pathophysiology of
Acute Renal Failure
P0K CK P0K CK
14 15051 1729
(N=l2)
2551 343 808 845
±35 ±52 ±95 ±110
MECHANISM OF FUROSEMIDE (F) POTENTIATION OF GENTA-
MICIN NEPHROTOXICITY. R. Cronin and J. Newman*.
VA Med Ctr and UTx SW Med Sch, Dallas, Texas.
Sodium loading diminishes, while furosemide and
K+ depletion potentiate gentamicin nephrotoxicity.
To determine whether F has a volume independent
role on the changes in renal function and tissue
ion content during gentamicin nephrotoxicity, the
following groups of Sprague Dawley rats were stud-
ied. Group G received gentamicin 30 mg/kg twice
daily s.c. for 7 days. Group C received a sham
injection for 7 days. Group F ingested 40 mg of
F contained in the drinking water (5% dextrose and
0.45% NaCl) daily for 3 days prior to and during a
7 day sham injection. Group GF received both
gentamicin and F as above. Group G and C drank
only 5% dextrose water. All groups gained weight
during the study; C(23%), G(10%), F(11%), and GF
(10%). Daily Na+ excretion was similar in F & GF
and 2-3x higher than in C and G. On day 8, plasma
creatinine in GF was higher than C, 0.75±0.07 vs
0.44±0.07 mg/dl, p<.0O5, but G, 0.58±0.03 and F,
0.38±0.03 mg/dl were not different from C. Renal
tissue injury (i.e. +Na+ content) was present only
in GF compare to C, 26.6±1.9 vs 21.8±1.0 mEq/100 g
fat free dry solids (FFDS), p<.05, while renal
tissue K+ was low, 29.6±0.6 vs 31.5±0.4 mEq/100 g
FFDS, p<.05. Skeletal muscle K+ content was low
in SF (44.5±0.8 mEq/100 g FFDS, p<.025) and 6(44.9
mEq/100 g FFDS, p<.025) compared to C(47.3±
0.5 mEq/100 g FFDS), but was not different in F
(46.2±0.5 mEq/100 g FFDS).
Thus, F potentiated gentamicin nephrotoxicity
without producing weight loss or Na+ depletion.
Enhanced renal and systemic K+ loss after F may
explain the greater nephrotoxicity seen in Group
GF.
J•58V STUDIES ON THE ROLE OF VOLUME DEPLETION IN THE
PATHOPHYSIOLOGY OF GLYCEROL INDUCED ACUTE RENAL
FAILURE (ARF). H Cushner*, JL Barnes, HJ Reineck,
JH Stein. UTHSC San Antonio, Tx.
Previous studies have documented profound
volume depletion early in the course of glycerol
induced AFR. Further studies have shown that
acute volume repletion up to 6 hrs after glycerol
reverses the decrement in inulin clearance (c1),
but volume repletion 12 to 24 hrs after glycerol
fails to improve C1. The current studies were
designed to determine if chronic volume expansion
(CVE) influences the late decrement in C1 in
this model. C1., was compared 18-20 hrs after
glycerol in 6 hydropenic (H) rats and 6 rats
undergoing CVE with intravenous Ringer solution
(5m1/hr) initiated at the time of glycerol injection.
Cm was well maintained in CVE, 1.71 ml/min,
compared to 0.22 mi/mm in H, p<O.Ol. Renal
histology revealed a similar degree of proximal
tubular necrosis in H and CVE, but a marked
decrease in cast formation in CVE. To determine
the significance of these casts micropuncture
studies were performed to measure proximal
tubular pressure (PTP). Under basal conditions
FTP was comparable in control rats and H rats
studied 18-20 hre after glycerol. Following
acute volume expansion at 1 ml/min for 25 mm,
however, PTP was significantly higher in the
latter group. PT? was similar in control rats
and glycerol rats undergoing CVE for 13-20
hrs. We conclude that I) CVE ameliorates the
fall in C1 in glycerol induced ARF; 2) CVE
does 11ot influence the degree of tubzlar necrosis
but prevents cast formation; 3) cast formation
contributes to the decrement in C1 in this
model.
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V EFFECTS OF UNILATERAL URETERAL OBSTRUCTION ON
HYDRAULIC WATER PERMEABILITY AND TRANSEPITHELIAL
POTENTIAL IN ISOLATED PE FUSED CORTICAL COLLECTING
TUBULE. H. T. Campbell, , S. Klahr, and E. Beilo-
Reuss, WUMS, [pt. of hys. & Biophys. and tpt.
of Med., St. Iauis, MO.
Ureteral obstruction is associated with
defects in urinary concentration and sodium con-
servation. The hydraulic water permeability (Iv)
before and after vasopressin (AVP) and the trans—
epithelial potential (PD) before AVP were studied
in isolated perfused rabbit cortical collecting
tubules (CCT) four hours after unilateral ureteral
obstruction (UIJO). The bath was isotonic (295
mOsm/kg); the perfusate was hypotonic (130
moan/kg). Tubules were equilibrated for 90 mm at
37CC. Sham operated and UUO animals were divided
into 3 groups: 1) untreated, 2) indomethacin
treated (5 mg/kg i.v. in vivo and 10 M in the
bath), and 3) DOCA treated (5 mg i.m. daily for 7—
14 days). Values of Ip (cm/sec atm x 1O) before
AVP were not significantly different from 0 for
any of the groups. Mean values SE of Ip 30 mm
after AVP (200 U/ml) and of PD are shown:
Lp (after AVP) PD (before AVP) n
SHAM UUO SHAM UtJO SHAM UUO
no tx. 128±20 20±6* —20±6 _2±2* 7 8
indo. 141±25 37±11* —10±4 —17±6t 5 5
DOCA 257±49 47±11* —44±7 _3±2* 6 4
*p<.01 1300 vs sham operated controls.
tp<.02, treated 000 vs nontreated UUO.
Conclusions: 1) UUO of 4 hours duration markedly
diminishes the Ip responsiveness of CCT to AVP, 2)
prostaglandin inhibition and DOCA pretreatment
only partially protect AVP responsiveness, 3)
transepithelial PD is decreased, and 4) indometh—
acm but not DOCA prevents the fall in PD.
jADENINE NUCLE0TIDE (ADN) METABOLISM DURING ISCIIEM—IC INJURY TO ISOLATED RABBIT TUBULES. M Clark,'
HD Humes & JM Weinberg, VAMC & U of MI, Ann Arbor.
Cellular ADN levels are profoundly altered dur-
ing periods of even brief tissue ischemia and the
extent, duration and degree of recovery from such
changes may play an important role in the determi-
nation of cell viability. Difficulties in sam-
pling and heterogeneity limit critical assessment
of this issue in models of isohemia in the intact
kidney. We subjected proximal tubule enriched
suspensions from rabbit kidneys to 15' in oxyge-
nated medium at 37<' followed by 30' of ischemia
under N2 (145) or sham isohemia (C45), then 60' of
recovery in oxygenated medium (1105, C105). ADN
were measured by HPLC on samples of the tubule
suspension rapidly mixed with tichloroacetic acid
then extracted with tri—n—octylamine in Freon.
Results for C groups are expressed as % SE of
levels in paired tubules at 15', results of I
groups are % of levels in paired C groups sampled
at corresponding times. Relative to paired group
'p <.05, <.01, *<.0O1. N 13.
ATP ADP AMP Total ADN
C45 82 4 84 7 109 15 87
C105 92±6 71±51• 5O±5 82±5
11e5 23 11 86 10 351 561: 70 6
1105 e8 9t 68 1Zê' 8 52 9
Thus, despite partial recovery of ATP levels with
reoxygenation, the total ADN pool of ischemic sus-
pensions continues to drop. Shorter ischemic in-
tervals allow for better recovery of adenine mu—
cleotides, These data are similar to changes re-
ported in the intact kidney and establish the
utility of this preparation for critically
probing the role of altered ADN in ischemic renal
tubular cell injury.
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BILE EXCRETION OF SMP.LL MOLECULAR WEIGHT COMPOUNDS
IN ACUTE RENAL FAILURE. J.P. de la Rosa, S.R.
Dunn, and M.L. Simenhoff, Division of Nephrology,
Jefferson Medical College, Phila.; PA.
There are virtually no studies of bile excre-
tion in renal failure. Normally bile excretion by
the liver is complimentary to urine excretion by
the kidney. There appears to be minimal threshold
for small molecular weight compounds (SMC) in rats
(around 300—400 daltons), below which predominant
urinary excretion occurs. With higher molecular
weight (middle molecule range), bile excretion is
the major route. As an example of a SMC, we used
the dye phenol red (PSP), M.W. 354 dalton, whose
known urinary excretion in rats is over 80% of in-
jected dose and bile excretion only 5—10%. Bile
excretion was compared in control rats (acutely
nephrectomized) and acutely uremic rats (3rd post
operative day) to note the adaptive capacity of
the liver in excreting SMC in the absence of kid-
ney function. Rats were anesthetized and the bile
duct cannulated with PE 50 close to the liver to
eliminate contamination by the pancreas, followed
by i.v. injection of .3 mg./kg. of PSP. Bile sam-
ples were collected every half hour for two hours
and measured photometrically. Results in table
shows cumulative % excreted of injected dose.
S.E.M. 0—30 mm. 30—60mm. 60—90mm 90—120
Control (n=4)23.l*3.6 35.7±3.6 44.8±3.1 52.6*2
Uremic (n=4)l9.6±2.B 34.5±4.4 44.1±5.4 49.3*6
The method only measures free PSP. Conjugated
PSP has been reported to be 50% of the free PSP
in bile excretion.
We conclude: (1) That normal liver of the rat
is able to excrete SMC in the bile. (2) That the
acutely uremic liver equals this capacity of the
normal liver to excrete SMC (PSP).
PARTIAL PROTECTION BY CHLORPROMAZINE (CPz) IN MER-
CURIC CHLORIDE (HgCl2)—INDUCED ACUTE RENAL FAILURE
(ARF) IN RATS. Dennis C. Dobyan, and Ruth Ellen
Bulger. Univ. of Texas Health Science Center, Dept.
of Pathology, Houston, Texas.
CPZ has been shown by others to protect from
cell necrosis in experimental ischemic and toxic
liver and heart disease. This study examined the
effects of CPZ in nephrotoxic ARF induced by the
injection of HgCl2 (2 mg/kg B.Wt.). Renal function
and structure were evaluated in rats pretreated
with CPZ (40 mg/kg B.Wt.) or saline and then injec-
ted with HgCl. Twenty—four hours after HgCl, the
glomerular filtration rate (GFR) was 446±38 ill/min/
gm K.Wt., the fractional excretion of sodium (FENa)
was 0.4±0.2%, and the urinary osmolality was 1440±
193 mOsm/kg H2O in the CPZ—pretreated rats compared
to 26±18 p1/mm/gm K.Wt. (P<O.OO1), 10.1±9.8% (P<
0.025), and 353±28 mOsm/kg H2O (P<O.005), respec-
tively in rats receiving HgCl2 alone. Proximal tub-
ule necrosis (outer stripe) was 26.5±8.9% in the
CPZ—treated rats compared to 88.1±3.6% in the un-
treated group (P<0.001). Metabolic cage studies
were done to follow the course of this model for
48, 72, and 96 hours after HgCl2. The serum creati—
nine values and FENa were lower in rats receiving
CPZ compared to untreated rats at all time inter-
vals. The serum urea nitrogen (SUN) and GFR were
similar for the two groups at 48 hours but the SUN
was lower and the GFR higher after 72 and 96 hours
in the CPZ rats. In agreement with these results
were the findings that rats pretreated with CPZ had
fewer necrotic proximal tubule cells (outer stripe)
after HgCl2 and tubular regeneration appeared to be
accelerated. CPZ lessens the degree of renal im-
pairment seen in HgCl2—mnduced ARF and increases
the rate of recovery.
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ATTENUATION OF GENTAMICIN (G) INDUCED ACUTE RENAL
FAILURE (ARF) BY PHOSPHATE DEPLETION. G. Eknoyan,
L. Gentry*, R. Bulger, D. Dobyan, Baylor Coil.
Med. & Univ. Texas Med. Sch., Houston, TX.
Alterations in the balance of several cations
have been shown to affect the severity of 8-in-
duced ARF. To determine the role of phosphate
(PO) in G-induced ARF, we examined the effect of
8 (20 mg/kg B.W., BID for 9 days) in 3 groups of
rats: PD, rats on low PO diet (.01% by wt); PS,
rats on same diet supplemented with PO (.44% by
wt); and C, rats on regular rat chow. Compared to
C, PD and PS rats had a significant increase in
serum calcium (11.1±.4, 11±.3 vs 9.8 mg/dl; p<.02)
and calcium excretion (26.1±2.4, 23.1±3.8 vs 6.1±
.7 mg/d; p<.0O5), but only PD rats had a decrease
in POX, (3.1±.2 mg/dl vs 5.6±.3 in PS, 6.4±.3 in C,
p<.0O1). There was no difference in severity of
G-induced ARF between C and PS. By contrast, ren-
al function was better preserved in PD; compared
to PS they had lower BUN (24±.9 vs 44.7 mg/dl, p<
.02), creatinine (1±.06 vs 2.1±.4 mg/dl, p<.02)
and FENa (.67±.1 vs 2.9±1.2%, p<.2). Morphologic
evaluation revealed significantly lower number of
necrotic proximal tubular cells in PD. Compared
to PS the % of necrotic cells in PD were 3.6±
2.1 vs 41.4±14.2 (p<.02) in the outer cortex;
6.9±8 vs 35.6±12.4 (p<.02) in the inner cortex;
and 1.2±.7 vs 10.2±3.4 (p<.05) in the outer
stripe. Renal cortical 8 concentrations were not
different between PS and PD (1341±83 vs 1310±88
pg/g wet cortex). We conclude that PO depletion
is protective against G nephrotoxicity, this ef-
fect is independent of alterations in serum cal-
cium, urine calcium excretion and renal cortical
G concentration.
EFFECT OF CONTINUOUS KREBS-RINGER (KR) IN-
FUSION ON THE RECOVERY FROM ISCHEMIC
ACUTE RENAL FAILURE (ARF) - TA Fried, A.
Hishida*, JL Barnes, MA Trevino*, and .111 Stein,
University of Texas Health Science Center at San
Antonio. Texas
Experiments were performed in 23 Sprague-Dawley
rats to assess the effect of a continuous intravenous
KR infusion on the recovery from a 40 mm. left renal
artery occlusion (RAO). Four groups were studied. Gr
1 and 3 represent controls; these animals had no KR
infusion and were studied at 24 and 48 hours after
RAO, respectively. Gr 2 had a 4cc/hr KR infusion
begun at the time of RAO and continued until the time
of study, 24 hrs later. Gr 4 had 24 hours of KR
infusion following RAO which was then stopped and
inulin clearance (C) measured at 48 hours. This
group was designed to investigate if the protection
was maintained beyond 24 hours after discontinuation
of the infusion.
The left kidney Cm (mean SE, mi/mm) of Or 1(0.17 0.10), Or 3 (0.10 0.05) and Gr 4 (0.30 0.11)
were not significantly different. Or 2, however, had
significantly higher Cm (0.71 0.12), (p< 0.01). Thehistology of Or 1, Or 3 and Or 4 revealed extensive
necrosis and cast formation. Or 2, however, showed
less necrosis and almost no casts.
These findings suggest: 1) Continuous KR infusion
begun at the time of RAO preserves Cm. 2) This
preservation may, at least in part, be accounted for by
the prevention of cast formation. 3) Despite preserva-
tion of Cm at 24 hours, if the infusion is stopped, this
is not maintained at 48 hours. This latter finding sug-
gests that the so—called maintenance phase of ARF
may be associated with ongoing necrosis and cast
formation.
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REDUCTION IN SN(FR IN CILaI]E DEPLEflON
ALKALOSIS (CDA) U'IEXPLAIf'ED BY VOLUIVE CON-
TRACTION. 3.H.Galla, D.N.Bonduri, R.G.Luke. Uni-
versity of Alabama in Birmingham, Birmingham,
Alabama. (introduced by 3.A.Schafer)
Two degrees of CDA (EXP1 and EXP2 PCI 78 * 1,
mean * SEM and 72 t 1.7, PtCO2 37 * 1 and 43 1.6
meq/L, p< 0.01) were produced by peritoneal dialysis
agairet d infusion (0.5 ml/lOOg/hr) of 0.15 M
N-ICO3; controls were dialysed against and infused
with Ringers HCO3 (PCI 101 1, PtCO2 25 1.2).
Blood pressures and plasma volume-determined by
Hct - in EXP1, E)<P2 and CON were respectively
115 4, 111 * 3 and 116 * 3 mm Hg, and -14.6 2.6,
-8.6 4.5, and -12.0 2.8% (P=NS among groups). Inthese groups, latest proximal and earliest distal
convolutions of the same neiron were punctured;
distal SNGFRS were 31.6 1.9, 26.6 1.7 and 39.7 2
ni/mm (all differ, F¼0.05). Three signals for tubulo-
glomerular feedback (TGF) have been proposed:(+SNGFR with t ED[C1] or EDosm+ or +absolute Cl
reabsorption in the loop senent). These were for
EXP1, EXP2 and CON, 27 4, 21 3 and 36 2
meq/L; 177 1, 202 14, and 110 7 mosrWkg; and
1517 154, 873 123 and 2195 180 feq/min. We
conclude that SNGFR was reduced in proportion to the
degree of CDA, and that this fail in SNGFR was
unexplained by plasma volume contraction; if explained
by TCF, the signal may be increasing ED osmolality
secondary to unreabsorbability of NaHCO3 in the loop
segment.
RESTORATION OF CELLULAR AlP PRECEDES FUNtTIONAL
AND MORPHOLOGIC RECOVERY FROM ACUTE RENAL FAILURE.
Karen M. Gaudio, M. Avison*, H. Reilly*, Michael
Kashgarian, Robert Shulman*, and Norman J. Siegel.
Yale Univ. Sch. of Med., New Haven, CT 06510.
To determine the sequence of events in recovery
from acute renal failure, rats underwent 45 mm of
renal ischemia and were then infused with either
0.5 cc of ATP—MgCl2 (25 pmoles) or normal saline
(NS). Two hrs later, tubular function was assess-
ed by % recovery of microinjected inulin (InR), °h
maximal necrosis and swelling of epithelial cells
were quantitated using a histomorphometric score
(HrlS) and cellular AlP levels were determined in
vivo by 31P NMR spectroscopy. Tubular permeabi-
lity to inulin was similar in both groups with 32
+ 9% mR inNS and 40+9% mR in ATP-MgC12 rats
f98 + 2% mR in controls). Animals given ATP—MgC12
had significantly more cellular swelling (H1S 65 +
6%_vs 42 + 9% in NS) and both groups had early nec-
osis (HIIS 7 + 4% NS and 8 ÷ 4% ATP—MgC12). Thus,
at this time, both groups of rats had significant
functional and morphologic impairment.
During the ischemic period, a rapid fall in cel-
lular ATP levels which remained <10% of control
values occurred in both groups. After the ische-
mic insult, ATP levels returned to 50% of control
values within 10 mm but remained reduced (65 ÷ 2%)
at 2 hrs in NS rats. In contrast, animals given
ATP-MgCl2 had an accelerated recovery of cellular
ATP (84 + 2%) within 2 hrs after the injury. This
data indicates that the postischemic infusion of
ATP-MgC12 will result in enhanced restoration of
cellular ATP levels and that the repair of these
cellular metabolic processes precedes functional
and morphologic recovery from acute renal failure.
1—GLUTANYL TRANSPEPTIDASE (yGT) Excretion in CIS—
PLATIN (CP) INDUCED ACUTE RENAL FAILURE (ARF). J.A.
Gordon, J.A. Idell_Wenger,* and A.C. Schoolwerth.
The Pennsylvania State University, Hershey, Pa.
Following the injection of 5.5 mg/Kg of CP,
Sprague Dawley rats develop a reversible form of
nonoliguric ARF. CP accumulates in the cortico—
medullary region of the kidney containing proximal
convoluted tubules (PCT). Since the brush border
membranes of PCT contain abundant 1GT enzyme activ-
ity, CP administration may result in augmented ex-
cretion of yGT. The present studies were perform-
ed to test the relationship between yGT excretion
and CF nephrotoxicity. Rats received either 5.5
mg/Kg CF or vehicle and serial measurements of
plasma creatinine and urinary yGT activity were
performed (mean±SE). Day
0 1 3 5 6 12
* * *CF 0.45 0.44 1.83 2.60 3.83 0.75
0.35 0.43 0.35
±.05
0.43 0.35 0.40
13.8 6.53 *1.00
5.28 7.12 4.42
yGT
(U/24hr)
Control
*
p<.O5 vs
The increase in yGT excretion preceded the de-
velopment of azotemia and was elevated as early as
24 hrs following CF. When renal function had re-
covered (day 12), yGT excretion was markedly re-
duced and may signify active tubular epithelial re-
pair. We conclude that early measurement of uri-
nary yGT excretion may provide a useful, noninva—
sive marker of CP nephrotoxicity.
'CREATININE(CCR) AND INULIN(CIN) CLEARANCES
IN THE EVALUATION OF GENTAMICIN NEPHROTOX-
ICITY(G—NTX) IN CONTROL(C) AND STREPTOZOTO—
CIN—INDUCED DIABETIC(DM) RATS. W.Gouvea,*
B.Owens,* C.M.Vaamonde,* H.Alpert* & C.A.
Vaamonde, Miami V.A. Medical Ctr. & Univ.
of Miami, Miami, FL.
Because of claims that Ccr might not ac—
curately assess GFR in G—NTX we simultane-
ously measured Cm (Methoxy—'C) and endo—
genous Ccr (Hare method) in female Sprague—
Dawley C and DM rats. Gentamicin(40 mg/Kg/
day) was injected for 14 days. Conscious
animals were studied at baseline(B), days
9 & 14. 24h Ccr (Hare)was obtained prior
to each study. GFR data are expressed as
ml/min/lOOg 8W, and renal cortical G (rG)
as Mg/g dry tissue; n > 6 per group.
Baseline Day 9 Day 14
C DMt C DMt C DM1
Cm .71 1.33 .l8# 1.30 .l6# 1.10
Ccr .83 1.31 .17# 1.34 .20# 1.12
24hCcr .55 1.38 .l3# 1.37 .111/ 1.35
rG — — 3539 2300 2987 2123
#P<.OOl vs B. t In all DM vs C P<O.025.
By ANOVA, GFR remained unchanged in DM
rats regardless of the method, while in C,
GFR decreased by 75 to 77% (Cm) or 76 to
80% (Ccr) . Correlation between Cm and Ccr
was excellent: C r=.97; DM r= .80 (both P<
.001). Lysozymuria was only present in C
rats. We conclude: 1) There is good cor-
relation between Ccr and Cm in C and DM
rats treated with G; 2) Ccr does not over-
estimate GFR; 3) Untreated DM rats are
completely protected from gentamicin neph—
rotoxicity, as previously described.
AbstractsI
Creat
(mg/dl)
Control
* *
CF 5.70 6.80 13.1
6.96 3.73 3.52
Coat ro 1
'I
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EFFECT OF URINE pH AND DIATRZOATE (D—6O) ON BENCE
JONES PROTEIN (BJP) NEPHROTOXICITY. M.D. Holland*,
J.H. Galla, R.G. Luke. Nephrology Research and
Training Center, University of Alabama in
Birmingham.
Both low urine pH and radiocontrast agents have
been implicated as factors enhancing the nephro—
toxicity of BJP. To investigate the effects of
these variables, we determined inulin clearances
(C N in anesthesized rats before and after
ijusion of human BJP. In experiment (exp) 1, rats
drank O.15M NH11C1 or O.15M NaHCO3 for 2 days be-
fore infusion. Initial urine pH differed (6.2±0.1
[NH11C1];7.6±O.1[NaHCO3];p<O.O1). Initial CIN and
urine flow before and after infusion did not
differ. Subsequent studies were done in NH11C1—
drinking rats. In exp 2, D—60, 0.8 ml/100 gm was
given over 5 mm after BJP or bovine serum albumin
(BSA). Exp Condition Chg in Ci (%)
In exp 3, 1 — BJP, Alkaluria +3 20
beta—lac— BJP, Aciduria —33 111t
toglobulin 2 — BJP, Aciduria, D—6O —85 811
(BLG) 500 BSA, Aciduria, D—6O +39 17
gm/100 gm 3 — BLG, Aciduria —35 9t
was infused BLG, Aciduria, D—6O —67 811
with and t p<O.O5 within group; § p<O.05
without compared to appropriate control.
0—60 to determine whether this effect of D—6O was
nonspecific for filterable proteins. All groups
showed volume expansion (p<O.O5) after infusion.
The change in CIN is shown for all exps.
The data suggest that aciduria enhances the
nephrotoxicity of BJP and does so independently of
urine flow rate. In this setting, D—6O further
enhances BJP nephrotoxicity; this effect also
occurs with other filterable proteins.
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MECHANISM OF CALCIUM-INDUCED RENAL CORTICAL MITO-
CHONDRIAL (RcM) INJURY. M.D. Humes and J.M.
Weinberg. VAMC & Univ. of Mich., Ann Arbor, MI.
Mitoohondrial Ca overload contributes substan-
tially to altered mitochondrial function of renal
tubular cells during advanced ischemio and nephro—
toxic acute renal failure. To understand the mech-
anism by which RCM are damaged by Ca, RCM were al-
lowed to take up 100 nmol/mg prot. of Ca. The
effect of this Ca uptake on inner mitochondrial
membrane permeability was then assessed by meas-
uring the % of mitochondrial Ca, K, and Mg retain-
ed after repeat isolation. *p <.05 or better
compared to control (C) or C—ER; N = 3—7.
Retained C P C—BR P—RE P—D P—A P—D+A
Ca 82 30* 911 60* 77 90
K 51 19* 1I8 22* 36 117 611
Mg 83 37* 68 29* 52* 67* 70
Compared to C conditions, Ca uptake by RCM in the
presence of 2 mM phosphate (P) induced efflux of
Ca. Ca release was not due only to reversal of
the eleotrophoretic Ca uniport, since it also oc-
curred in the presence of ruthenium red (RE), a
specific inhibitor of the uniporter; but because
Ca release was also accompanied by greater losses
of RQ1 K and Mg compared to C, Ca appears to pro-
mote nonspecific membrane permeability alterations.
To determine the role of mitochondrial phospholip—
ase (MN..) in this process, the effects of 0.5 mM
dibucaine (D), a phospholipase inhibitor, and 1
mg/mi fat free albumin (A), which binds free fatty
acids (FFA) and thereby inhibits FFA activation of
MPL, was tested. D and A inhibited Ca—P induced
cation lose and in an additive fashion. These re—
sults stgest that mitochondrial Ca overload pro-
duces mitochondriai dysfunction by the activation
of MPL and loss of structural membrane integrity.
ALTERATIONS OF CELL CATION HOMEOSTASIS DURING IS—
CHEMIC INJURY TO ISOLATED RABBIT TUBULES. D Hunt,*
Hi) Humes & JM Weinberg. VAMC & U of MI, Ann Arbor.
Substantial alterations in cell monovalent and
divalent cations occur in isohemic tissues and are
likely to be importantly involved in the pathogen—
esis of cell injury, but their precise time course
and extent during the critical early phases of in-jury has been incompletely defined due in part to
the difficulty of studying these issues in the in-
tact kidney. We subjected proximal tubule enrich-
ed suspensions obtained by collagenase treatment
of rabbit kidneys and Percoll purification to 15'
in oxygenated medium at 370 followed by 30' of
isohemia under N2 (1115) or sham isohemia (C115),
then 60' of recovery in oxygenated medium (1105,
C105) and measured electrolyte content of tubules
separated from their medium by rapid centrifuga—
tion through bromododecane. Results for C groups
are expressed as % SE of electrolyte content of
paired tubules at 15'. Results of I groups are
of electrolyte content in the paired C groups sam-
pled at corresponding times. Relative to paired
group p*<.05, t<.01, 1:<.0O1. N = 13.
Mg Ca
C115 76 31: 92 2 112 7
C105 80 111: 95 2 85
1115 110 111 157
1105 76 10* 99 8 1311 15
Thus, isohemic isolated tubules gain Ca from
the medium which can be partly extruded upon reox—
ygenation. The loss of tubule K occurring dur-
ing isohemia is incompletely recovered with the
degree of injury produced by 30' of ischemia.
The precise roles of these electrolyte shifts in
the pathophysiology of cellular injury can be
critically studied with this methodology.
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HIGH PROTEIN DIET AUGMENTS RENAL VASOCONSTRICTION
INDUCED BY BILATERAL URETERAL OBSTRUCTION (BUO).I. Ichikawa, M. Purkerson, J. Yates* and S. Klahr.
Depts. of Med., Washington Univ., St. Louis, MO and
Dept. of Ped., Harvard Medical School, Boston, MA.
We examined the role of protein intake on renal
hemodynamics after unilateral release of BUO of 24
hr duration. Rats were fed an isocaloric diet with
40% (HP) or 6% (LP) protein for 4 wks. Four hours
after release, renal plasma flow rate (RPF) ave-
raged 11.9 in LP vs. 6.7 mi/rein/kg in HP and GFR
3.4 in 12 vs. 1.9 mi/rein/kg in HP (n=4 pairs, p<
.001 for both). In sham—operated rats, RPF and GFR
were higher in HP rats. Measurements of glomerular
dynamics (n9 pairs, *p<.05, 12 vs. HP) showed;
GC PT RA RE OA SNGFR Kf
-——mmHg--— Xlc°dyn.s.cnr5 -'--nl/min——nl/(s.mmllg)
12 50.2 15.7 3.0 1.6 103 15.8 0.03
HP 54.4 21.1* 6.2* 45* 62* 11.3* 0.04
The differencebetweenglomerular capillary (Gc)
and Bowman's space (PT) hydraulic pressure was com-
parable, as were the values of ultrafiltration co-
efficient (1(f), in 12 and HP. Afferent (RA) and
efferent (RE) arteriolar resistances were signif i—
cantly higher in HP rats, leading to lower levels
of glomerular plasma flow rate (QA) and single
nephron (SN) GFR. Urinary thrc,nboxane (TBX) excre-
tion was greater in HP than in LP and rose to a
greater extent after BUO in HP rats. Acute infu-
sion of OKY—l58l (an inhibitor of TBX synthesis)
after release of BUO increased OA and SNGFR only
in HP rats. We conclude that high protein intake
augments renal biosynthesis of TBX, leading to
enhancement of renal vasoconstriction in urinary
tract obstruction. Low protein intake may amelio-
rate this renal vasoconstriction through a suppres-
sion of TBX biosynthesis.
I Abstracts 231
VI
232 Abstracts
BASOLATERAL SURFACES OF RAT PROXIMAL TUBULES IN
GENTANICIN ACUTE RENAL FAILURE. David B. Jones,
and W. Clayton Elliott. SUNY Upstate Medical
Center, Depts. Pathology and Medicine, Syracuse,
New York.
In order to observe the effects of gentainicin—
induced acute renal failure on the basolateral
surfaces of rat proximal tubules, perfusion gluts—
raldehyde fixed tubules were isolated by a tryp—
sin, pepsin, pronase E digestion procedure, and
luminal and basolateral surfaces were studied
with scanning electron microscopy. Proximal
tubules were examined from control rats and male
Fisher rats receiving gentamicin 40 mg/kg/day BID
for 14 days (3 rats), (peak of renal dysfunction)
and for 28 days (3 rats), (partial functional
recovery). Control rat proximal tubule Sl seg-
ments exhibited a characteristic mosaiac of
interdigitating, irregularly oriented, short,
branching basal processes. Control rat S2 seg-
ments showed longer, circumferentially oriented
basal processes at the cell edge and prominent
circumferential ridges composed of stubby micro—
villi beneath the cell body. On day 14 of genta—
micin Sl and S2 segments exhibited severe loss of
brush border microvilli and loss of the complex
basal processes. On day 28 of gentamicin func-
tional recovery was paralleled by restoration of
brush border microvilli and partial to nearly
complete restoration of basal processes. We
propose that the great decrease of basolateral
surface area of proximal tubules contributes to
decreased Na+ and water reabsorption and to the
polyuria typical of gentamicin toxicity.
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EVIDENCE THAT THE MYRLOID BODY IS THE SOURCE OF TIE
RENAL PHOSPHOLIPIDOSIS INDUCED BY ANINOGLYCOSIDES.
C. Josepovitz T. Farruggella R. Levine' B. Lane
and G.J. Kaloyanides. Dept. of Med. and Path.,SUNY
at Stony Brook and VANC, Northport, N.Y.
Aniinoglycosides (AG) have been shown to acculnu—late within renal proximal tubular cell lysosomes,
to inhibit phospholipases and to induce formation
of myeloid bodies. AG have also been shown to
cause a renal cortical phospholipidosis. In the
present experiment we examined the hypothesis that
the myeloid body is the source of the renal phos—
pholipidosis. Rats were injected with 3H—netilmicin
(Net), 100 mg/kg per day x 2;control rats were in-
jected with saline. A renal cortical lysosomal
fraction was prepared by differential ultracentri—
fugation. The control lysosomal fraction was en-
riched 5 to 15 fold in lysosomal enzymes. The ex-
perimental lysosomal fraction was enriched 4.5 fciLd
in 311—Net and up to 6 fold in lysosomal enzymes.
Electron microscopy revealed that the Net lysosonal
fraction contained myeloid bodies. Phospholipid (PT)
analysis of the lysosomal fractions revealed the
following values in nmole/mg protein.
Total SPH PC PS P1 PE CL
C(n4) 202±8 11±1 61±4 6±1 14±1 54±4 12±1
Net(n5)386±l4 11±1 142±5 18±1 42±2 96±3 15±1
P <.001 <.001 <.001 <.001
The data demonstrate that the total PL content of
Net lysosomes is significantly greater than that of
C lysosomes and reflects increases in phosphatidyl—
choline (PC), phosphatidylserine(PS), phosphatidylin-
ositol (P1), and phosphatidylethanolamine(PE). We
conclude that the renal cortical phospholipidosis
caused by AG is secondary to the accumulation of
phospholipid—enriched myeloid bodies which forms as
a result of AG inhibition of lysosomal enzymes.
ACUTE EFFECTS OF HYPERTONIC RADIOCONTRAST MEDIUM
(RCM) ON RENAL FUNCTIONS OF EUVOLEMIC DOGS. R.W.
Katzberg R.Pabico, B.McKenna T.Morris H.Fischer
R.Freeman, Univ. of Rochester, Rochester, New York.
With increasing use of RCM in diagnostic studies
the incidence of RCM-mediated acute renal failure
is rising. Previous studies on the renal effects of
RCM (Katzberg, et al 1981-83) using the canine mod-
el [anesthetized dogs, cannulated vessels of the
left kidney, catheterized left ureter; measurements
of renal blood flow(RBF) and glomerular filtration
rate(GFR) by electromagnetic probe and A-V extrac-
tioni showed decline in RBF, GFR, and FF within 45
seconds following renal arterial injection of RCM
(meglumine/Na diatrizoate—76%, 1650 mOsm/Kg). The
current report amplifies these studies using clear-
ance techniques (inulin and PAR for GFR and ERPF)
on 8 healthy, euvolemic dogs. The data are express-
ed as means SEM:
Control 5 mm 30 mm 60 mm
V(ml/min) 0.S±.2 2.6±.7* 1.5±.3* l.O±.2
Cosm(ml/min) l.4±.4 3.7±1.0 2.4±.4* 2.1±.6
GFR(ml/min) 40±5 44±10 34±5 38±6
ERPF(ml/min) 91±12 112±30 75±13 78±13
FF O.4±.O4 O.4±.O6 0.5±.O4 O.5±.O4
FE Na(%) 1.O±.4 3.O±.8* 2.6±.7* 2.1±.6
FE K(%) 26±4 37±5* 38±3* 33±3
< .05 compared to control values
Urine flow increased 5-fold and Cosm rose 2.5 x
following injection of RCM. Natriuresis and kali-
uresis occurred Concomitant to the osmotic diure-
sis. GFR and ERPF increased initially followed by
slight decline but not significantly; PP was un-
changed. The renal effects of RCM on euvolemic
dogs are due to the large osmotic load and had no
immediate adverse effects on renal function.
THE ROLE OF URINARY SODIUM EXCRETION IN THE
RADIOCONTRAST—MEDIATED ACUTE RENAL FAILURE,
S.W.Kim*, H.Na*, C,H,Lee*, C.G.Ihm*, and H.B.Lee.
Soon Chun Hyang Medical College, Seoul, Korea.
The effect of state of hydration on the
development of acute renal failure(ARF) after
radiocontrast—media procedures(RCMP) was studied
in 80 patients(pts) undergoing 86 RCMP, ARF was
defined as a 507. or lmg/dl rise in the serum
creatinine within 48 hrs of RCMP in the absence
of other causes. In 41 RCMP(hydrated(H) group),
the pta received SOOml of water or 57. dextrose in
water before, 24 and 48 hours after RCMP while in'
another 41 RCMP (dehydrated (DH)group) the pta
did not receive fluid. Uosm was significantly
lower in the H group than in the DH group before
(388.8±244.4 vs. 592.0±201.2 mosm/kg, pO.OO5)
and after RCMP. UNa was also lower in the H
group before (65,3±46.6 vs. 115,6±68.6 mEq/L,
p<O.005) and after RCMP, ARF developed in 2 pta
from the H group (4.9%) and in 3 from the DH group
(7.3%), The ARF group (5 pta) had significantly
lower UNa than the non—ARF group (75 pta) before
(36.4±33.1 vs. 92.0±63.0, P<0.0O5) and after
RCMP. Uosm was not different between the 2 groups
before (441.6*235.5 vs. 488.8±244.8) but was
significantly lower in the ARF group after RCMP
(308.6±98.6 vs. 496.6±196.7, P 0.OO5).
Conclusion: Hydration failed to prevent ARF foll-
owing RCMP. The low UNa rather than dehydration
may be contributing to the development of ARF.
I
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FRUCTOSE 1,6 DIPHOSPHATE (FDP) ADMINISTERED AFTER
INSULT LIMITS ISCHENIC RENAL DANAGE IN THE RAT.
K.A. Kirchner R. Didlake,* J. Lewin,* J. Bower,
and A. Markov,* Depts. of Med., Surg., and Path.,
Univ. of Mississippi Ned. Ctr., Jackson, MS.
FDP, a high energy intermediate of the Embden—
Myerhof pathway has been shown to improve ischemic
myocardial damage. This study was performed to
determine if FDP given after an iachemic renal in-
jury would limit the degree of renal impairment.
Male Sprague—Dawley rats were subjected to 30 mm.
of bilateral renal ischemia. Ten mm. postisch—
emia, animals received a 60 mm. infusion of
either 5% FDP in water (50 mg loading dose and 5
mg/kg/mm) (Group F; n=9) or an equal volume of 05
0.9% NaC1 (Group C; n=9). A 3rd group (5) was
sham operated. Urine was collected in metabolic
cages to determine solute excretion rates. Total
solute excretion rates were not different (pNS)
between F and C rats. Renal function and renal
histology were examined 24 hr. after ischemia.
Inulin clearance was greater (p<.OOl) in F than C
rats (665±45 vs 330±38 p1/bOg BW/min; mean±SEM)
but was not as great (p<.OO1) as in S rats (956±
60). Fractional Na+ excretion, final BUN- and
creat. were less in F than C rats (FeNa: .19±.03
vs. .57±.14%; p .001), (BUN: 27±1 vs 45±7 mg%; p<
.01), (Creat: .6±.03 vs 1.10±. 16 mg%, p<.OOS)
and although greater, not statistically different
(pNS) from S values. Light and electron micros-
copy confirmed less necrosis in F than C kidneys.
We conclude (1) postischemic infusion of FDP sig-
nificantly improves, but does not normalize renal
function, (2) FDP results in better preaervatlon
of cellular morphology, and (3) the mechanism of
FDP's effect is not known but is not related to
induction of a solute diureais.
82
INTERACTION OF POLYAMINES WITH RAT KIDNEY BRUSH
BORDER MEMBRANE. Barry B. Kirschbaum and Donald
E. Oken. Medical College of Virginia. Dept. of
Medicine, Richmond, Virginia.
Many nephrotoxins are cations which are
freely filtered at the glomerulus and bind to
negatively charged groups located on the luminal
membrane of proximal tubule cells. With poly—
cations such as heavy metals and aminoglycosides,
binding may be studied in vitro by measuring the
aggregation (agg) of isolated brush border mem-
brane (BBM) vesicles. Agg can be followed spec—
trophotometrically as the increase in O.D.400nm
and analyzed by kinetic parameters. We found that
clinically achievable concentrations of gentamicin
(G) and netilmicin aggregated brush border mem-
branes. Agg was Inhibited by concentrations of
monovalent and divalent nations which, alone,
gave no detectable response. Several drugs which
share with aminoglycosides the property of induc—
in8 a phospholipidosis of lysosomes or displacing
Ca from anionic phospholipids blocked induced
aggregation and were themselves aggregating
agents at concentrations of 1.0mM or less. These
drugs included imiprammne, verapamil, and chlor—
promazine. Spermine, a native polyamine, at
concentrations of 2OpM or less, had a measurable
Inhibitory effect on G agg. Further studies with
the fluorescent membrane probe ANS (8—anilino—l—
naphthalene sulfonic acid) indicatd that G at
concentrations less than l.Opg•ml altered ANS
BBM fluorescence in much the same way as Ca2+.
These data suggest that displacement of critical
Ca2+ from its membrane binding sites may be a
mechanism of polycation nephrotoxicity.
PROTECTION FROM OLIGURIC ISCHEMIC ACUTE
RENAL FAILURE(iARF) BY MANNITOL(M) AND yE-
RAPAMIL(V) IN CONSCIOUS RATS.
Herbert J.Kramer, Dietrich KlingmUller*,
Kilian Glänzer*, and Rainer DUsing. Med.
Poliklinik, University of Bonn, W-Germany.
Two h before clamping of the left renal
artery for 60 mm i.v.infusion of M(1O%)or
V(2.78 ,ug/mmn) in 0.45% saline was started
in each 10 animals at a rate of 62ju1/min.
6 rats were given 0.45% saline alone. Kid-
neys were removed 6 h after reflow. At
this time Ccreat of the right intact kid-
ney was 1.02±0.09, of the left ischemic
but non-oliguric kidney 0.16±0.09 and 0.18
resp.,in M and V treated rats, and
0.02±0.01 m1/ming in unprotected oliguric
kidneys. 6 h after reflow Na-K-ATPase in
crude homogenates of cortex,medulla,papil-
la of right intact kidneys was 5.8±0.4,
15.4±1.4 and 3.5±0.6 jumoles P1/mg protein
h. Cortical and papillary activities were
unaltered in all ischemic kidneys. Enzyme
activity of outer medulla,however,was sig-
nificantly suppressed to 9.4±1.O,,timoles P
/mg.h in unprotected and in M or V treated
animals. Cortical ATP conc. and synthesis
by isolated mitochondria were 1.32±0.08
and 0.35±0.03 in intact kidneys, 0.81±0.10
and 0.22±0.02 and O.82±O.15,umoles ATP/g
and O.24tO.O3,tinioles ATP/mg proteinmin,
resp.,in M and V treated rats, and 0.61±
0.08 ,umoles ATP/g with undetectable mito-
chondrial ATP synthesis in unprotected is-
chefflic kidneys. Despite extensive outer
medullary damage M and V thus are partial-
ly protective in oliguric iARF.
PROTECTIVE EFFECTS OF VERAPAMIL ON RENAL
F'UNCTION DURING HEMORRHAGIC SHOCK IN THE
DOG. Armando Lindner, VA Medical Center and Univ.
of Washington, Seattle, Washington.
Calcium blockade may protect GFR in some ischemic
models of ARF. Thus, we evaluated the effects of
Verapamil (V) on renal function and hemodynamics
during hemorrhagic shock (HS) in the anesthetized dog.
To compare between control (C) and infused (I) kidneys,
V was infused directly into one renal artery at low doses(5 jg/kg/min) to avoid contralateral effects. V was
infused continuously during baseline (B) periods, HS for 2
hours, and for I hour after rapid retransfusion (RT).
Blood pressure (BP), GFR (C ), and RBF(electromagnetic flowmeter) were moItored in 30 mm
clearance periods. Average values (mean SEM, n = 5
dogs) for each experimental phase were as follows.
BP RBF (mI/mm) RVR (units)(mmHg) C I C
B 101±3 169±14 174±12 0.61±0.1 0.59±0.1
HS 61±11: 92±13 116±131: 0.72±0.1 0.55±0.1*
RT 92±2* 154±15 167±17 0.79±0.1 0.58±0.1
lN (mI/mm)
C I C
B 28±1 33±2 .30±.Ol .34±.02
HS 10±4 26±5t .20±.07 .38±.06*RT 28±2 37±8 .33±.04 .40±.07
(T-tests between kidneys (C vs. I) in each period. BP was
compared between B and other periods. * = p < .05; j p <
.02; *= p <.01)Compared with the untreated kidney, V infusion
prevented the rise in renal resistance (RVR) and reduced
the fall in RBF (p < .01) during HS. Unlike findings
expected with other vasodilators, V treatment induced a
preferential protection of GFR (p <.02) and a rise in FE
(p < .05) in this ischemic animal model.
VI •33
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ALTERED INSULIN RESPONSIVENESS IN MUSCLE INDUCED
BY ACUTE RENAL FAILURE. R.C. May,* A.S. Clark,*
and W.E. Mitch. Dept. Med., Brigham and Women's
Hosp., Boston, MA.
Skeletal muscle plays a dominant role in glu-
cose disposal yet glucose uptake is impaired in
ARF. To determine how ARF affects glucose utili-
zation in muscle, we determined insulin—dose re-
sponse relationships for glucose uptake (GU),
oxidation (GO), net glycolysis (CL) and glycogen
synthesis (GS) in incubated epitrochlearis muscles
from rats 48h after bilateral ureteral ligation
(ARF) or sham—operation (So) . Muscles were incu-
bated with U—'4C— and 5—3H—D—glucose and 0 to
10,000 pU/ml insulin. Net protein degradation (PD)
was measured simultaneously (*, p<.OS).
ARF SO
Vm Km Vm Km
(iiMol/g/h) (iU/ml) (iiMol/g/h) (i.iU/ml)
GU 13.7* 86 17.4 92
GO 0.33 290 0.48 270
GL 74* 73 5.97 86
CS 6.5* 96 11.47 98
As assessed by GU and GO, muscle insulin sensi-
tivity (Kin) was unaltered but responsiveness (Vm)
was reduced by ARF. CL was always higher in ARF.
Despite these changes, ATP derived from glucose
metabolism was similar at all levels of insulin.
The finding that GS was markedly reduced by ARF
also suggests that glucose disposition was abnor-
mal. PD in ARF muscles was increased at all
levels of insulin. Thus, in ARF: 1) muscle ATP is
generated by enhanced glycolysis from glucose nor-
mally destined for glycogen synthesis; 2) PD is
accelerated; 3) since Km's were unchanged, these
defects are best explained by post—receptor
events.
HYPERCALCIURJA PER SE DOES NOT PROTECT FROM
EXPERII€NTAL GENTAMICIN (G) NEPHROTOXICITY.
David A. ItCarron, David N. Gilbert, bnald C.
Ibughton, William N. Bennett, Division of
Nephrology, Oregon Jbalth Sciences University,
Portland, Oregon.
High calcium (Ca) diets which produce hyper—
calciuria (HC) without hypercalcemia protect
against G nephrotoxicity in the Fischer rat.
Spontaneously hypertensive rats (SHR) develop a
urinary Ca leak and decreases in ionized Ca as
compared to their normotensive controls (WKY).
To study the susceptibility of I-C rats to G,
groups of 4 male SHRs and WKYs at age 30 weeks
maintained on normal diets were given G 20 mg/kg
bid for 3, 7, 10 and 14 days. At sacrifice BUN,
creatinine clearance (CCr). Cortical slice to
medium ratios (S/M) of para—aminohippurate (PAH)
and N—methylnicotinamide (Nf), light microscopy
and cortical G concentrations were studied. Prior
to G, SIR had similar ionized Ca and Cr to WKY.
7 Days 10 Days 14 Days
si-i WKY SIR W1Y SIR WKY
BUN mg/dl 4 T1T 4
Cr mg/dl 1.0 1.3 1.8 1.8 1.0 1.0
Cr ml/min/lOOg .77 .5 .4 .36 .74 .65
S71 PAH 7.1 8.2 3.0 2.1 4.5 4.1
S/N N?4 3.8 3.2 1.7 1.5 2.3 2.6
Cortical G ug/g 217 261 232 252 229 232
p = NS for all parameters
Histologic tubular necrosis was more protracted
in the SIRs. In conclusion: Rats known to have
hypercalciuria are not protected from G nephro—
toxicity. This suggests that I-C per se Is not
sufficient to prevent renal failure or cortical G
uptake.
RCLE OF P16IAG1ANDTH IN THE EARLY aFNIRAT1J DFFHF INICID
BY C[SPLfCIIN ((P). D. )4jel, P. Cohn, J. Penning* and
R.Safirstein. Northsostern Ihiversity, Children's iorial
fhsp., Chicago, fl.,and Mont Sinai Sch.of Med., New York. N.Y.
CF produces tso distinct phases of diminished renal
concentrating ability ((E)) in rats: an early phase occuring
1—2 days and a later phase beginning 4 days after CF. The early
phase responds to high doses of AThI, the later one does not.
Coly the later defect is associated with diminished GFR. To
assess a possible role of prostaglandins in the early and
late reduced RCA induced by CP, measured FGE2 production
frc.n 14G-arachidonate in nedullary niicrosamms as detenirined by
thin layer chrcsatography in rats treated with CF alone and CP
plus aspirin (ASA) 3CC) mg/kg po 1 hour before and daily after
(P5 mg/kg ip. Pats nre pair fed and aster restricted ( K 25
mi/day). Mean values SE for daily urine oselality (Uose) and
FCF2 synthesis (Z arathidonate conversion) are shcsn
beiow:= pKO.OSCFplusPSAvs(P;+=p<O.Oscanporedto
beseline(B); (n)= niinber of anisels.
(P(6) CFplusASA(6)(Jose (na) FCE2 (% cony.) (Jose (nn) FGE2 (% cony)
B 365±1C8 13.6 0.4 1)4 65 4.1 .5
IJoy after CF
1 868±145+ 32.4±2.0+- 1672± 145* 22.3±.3i*
2 1048± 151+ 22.6 1703 251 * 73
3 736± 68-i- 28.8 1264 1291* 10.6± 3+-C
4 945± 64-i- 12.1±1.0 912± 1403- 535*
Inulin clearance in CF plus ASA ass reduced at day 4 ccmpared
to (P alone ( 0.22 .04 vs 0.03 .02 ml/ntin/1W gn hody
asight,p K 0.05 ).CP alone reduced (Jose and increased F0F2
synthesis on day 1—3. FGE2 synthesis returned to B by day 4 but
(Joan remained low. LISA reduced the elevated rates of KF2
synthesis in (P treated rats on day 1—3 and ameliorated the
early reduced 11A but did not ameliorate the later one. These
data suggest that elevated rates of prostaglandin synthesis nay
play a role in the early (P induced concentrating defect and
ameliorate the later fall in GFR.
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THE NEPHRON INJURY FOLLOWING TOTAL RENAL ISCHEMIA
IN MAN. Bryan D. Myers, John R. Mehigan, Cornelius
Olcott IV, D. Craig Miller. Stanford University,
Depts. Medicine, Surgery and Cardiovascular Surgery,
Stanford, California.
The effects of total renal ischemia (TRI) of
15 — 87 mm. duration due to suprarenal clamping
of the aorta were studied in 15 patients undergoing
aortic surgery. Fifteen patients undergoing only
infrarensl clamping during similar surgery served
as controls. One to two hrs following TRI, GFR
was reduced to only 39% of that in controls, 23±5
vs. 59±7 mi/mimi (p<.OO1). This could not be
ascribed to impaired renal plasma flow (RPF) which
was mildly reduced to 331± 71 (PAH clearance) or
317±64 (electromagnetic flowmeter) and not differ-
ent from controls, 407±66 ml/min. Impaired PAH
extraction (43±7%) and isothenuria not present in
controls, however, suggest a primary role for tubu-
lar injury at this time. Twenty—four hours follow-
ing TRI, GFR remained depressed vs. controls, 45±
8 vs. 84±8 ml/min (p<.OOS), while the fractional
clearance of dextrans was significantly enhanced
(radii 24—4O). A theoretical analysis of trans—
glomerulsr solute exchange revealed that these late
findings could be explained by a selective reduc-
tion below controls of either RPF (—60%) or trans—
membrane hydraulic pressure difference (—18%), or
by some lesser combination of these two factors.
In contrast, a selective increase in oncotic pres-
sure or isolated decrease of Kf could be excluded
as causes of hypofiltration 24 hr after TRI. We
conclude that the pathophysiology of the transient
injury to the nephron observed following TRI in manis similar to that seen in postischemic animal
models and represents an abbreviated form of acute
renal failure.
I
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BENEFICIAL EFFECT OF PROSTAGLANDIN 12 IN POSTISCHE-
MIC ACUTE RENAL FAILURE - LONG—TERM STUDIES WITH
CHRONICALLY INSTRUMENTED, CONSCIOUS DOGS. H.-H.
Neumayer, K.Wagner, L.Schudrowitsch, L.PreDiEhf,
H.Stanke, G.Schultze, M.Molzahn, Freie Universitht
Berlin, and R.DUsing, Universität Bonn.
Exogenous prostaglandins increase renal blood-
flow (RBF) and the glomerular filtration rate (GFR)
(Renal Physiol. 5:57—67,19B2). Ten female beagles
kept in metabolic cages were fed a salt-rich diet
(>1B mmol Na•kg'day1). After removal of the
right kidney, an electromagnetic flow probe and a
pneumatic cuff for controlled compression were
placed around the left renal artery. Experimental
renal failure was induced by temporary ischemia
(180mm) caused by inflating the balloon cuff. Via
a polyurethane catheter implanted in the aorta,
Group A (n=5) received contiQuous jnfusion of 0.9%
NaC1;Group B (n=5) 50 ngk9'min' PGI3(ZK 36374).
Before ischemia After ischemia(%rise/fall)
(median) Group 1st 3rd 7th day
RBF 150 A —27% -42% -2g%
(ml/min) B +31%** +12%** +3B%**
GFR 3B A -82% -69% -72%
(ml/min) B -50%
RVR 100 A +B5% +101% +20%
(%) B —26%
ENa* 175 A -61% 53% -65%(pmol/min) B -36%
**e <0.05, p < 0.1
in tne iscnemic mooei or acute renai raiiure,
continuous intra-aortal infusion of PGI2 led to a
significantly more favorable result. The authors
point out the importance of the competetion between
vasodilatory and vasoconstrictive impulses for the
outcome of acute renal failure. The findings cor-
respond well to similar results with PGE2 infusion.
*1.82
EFFECT OF CYCLOSPORIN A (CYC A) ON REMAL CORTICAL
MITOCHONDRIAL (RCM) RESPIRATORY FUMCTION. R.P.
OlConnor,* ,J.M. Weinberg and H.D. Humes. VA
Medical Center and Univ. of Mich., Ann Arbor, MI.
CYC A is a lipophilic endecapeptide which has
proven useful in suppressing the Imunologic re-
jection response to transplanted organs. Growing
evidence suggests a nephrotoxic side effect of
this agent. Since cellular membrane dysfunction
Is a critical pathogenetic mechanism for both tox-
ic and lschemlc cell injury, we investigated the
manner in which CYC A interacts with RCM to better
understand the possible mechanism for its nephro—
toxicity: RCM oxygen conswnption supported by suc—
cinate and pyruvate—malate (P—N) was measured in
the presence of CYC A or its carrier vehicle,
DMSO. Data are expressed in nanoatom 02/mi n/mg
prot and as meanr SE, n = 4—5, *p <.05 or better
compared to
uccinate Pyruv ate—Mal ate
State State State State
3 4 DMP 3 4 DNP
DMSO 37 103±15 307±33 flJ 77
CYC A 257±32* 59±9* 247±33* 104±5* 29±7 87±6
(100 pg/ml)
CYC A 292±46* 77±12*249±31* 103±10 37±7 91±9
(10 pg/ml)
CYC A 32755 9017 213±42* 112±4 36±3 87±14
(1 pg/ml)
CYC A inhibits RCM 02 consumption in a dose
dependent manner. This effect is substantially
greater for respiration supported by succinate
compared to P—N and suggest a specificity of
action for CYC A. This effect provides a frame-
work to further Investigate the interaction of
this lipophilic polypeptide and a well understood
and Important subcellular membrane system.
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GLOMERULAR DYNAMICS OF HUMAN ACUTE RENAL FAILURE
(ARF). Donald H. Oken, Departments of Nedicine,
Medical college of Virginia and Veterans Hospital,
Richmond, Virginia.
Renal blood flow (REP) is reduced by two—thirds
and GFR is usually < 5m1/min in human ARF. Angio—
graphy reveals severe attenuation of the cortical
(preglomerular) vessels. Proximal tubule pressure
(Pt) in normal man, 25mmHg, is reportedly un-
changed in ARF, but the values for pre— (HA) and
postglomerular (RE) resistances snd hydraulic con-
ductivity (Kf) are unknown. Working between puta-
tive maximal and minimal normal values for RA and
RE and employing the corresponding Kf's thst yield
s normal GPR and GEF, we have applied network
modeling to determine the change in individual
vascular resistances and Kf that reproduce the
changes seen in humsn ARF. The documented fall in
REP corresponds to a n3x rise in total vascular
resistance which, if exclusively due to preglomer—
ular constriction, implies a 6.6—9.Sx rise in HA;
this corresponds to a 38—43% decrease in vessel
radius. The model shows GFR sbolished at a far
smaller increase in HA (2—3.lx control), a value
at which vessel calibre is reduced 16—25% and REF
is reduced by 30—43%. Equal increases in RA and
RE that give the + REF of ARF leave GFR at n54% of
normal and preglom. vessel radius is decressed
only 22% —— far less than the attenuation seen on
angiograms. A 50% fall in Kf lowers GFR only 19—
40% and leaves REF almost unchanged. Reducing Kf
50% while raising HA has but minor added effects
on GFR. With Pt normal and preglom. vessel size
<50% of normal on angiography, we conclude that ab-
normalities of GFR and REF in human ARP are fully
explicable by preglom. vasoconstriction whether
or not other abnormalities might be superimposed.
INOSINE PRETREATMENT IN RENAL ISCHEHIA. Jean K.
Paddock, Arthur Taddeo,* Keith Tornheim* and Lesh
M. Lowenstein. Eoston Univ. Med. Ctr., Depts. of
Eiochemistry and Medicine, Eoston, Ma., and
Jefferson Med. College, T.J.U., Philadelphia, Pa.
Renal ischemia damages cortical microvilli
(MVI) and decreases the specific activities (SA)
of several microvillar (MV) enzymes. Since inosine
has been used experimentally to treat acute renal
fsilure, we studied the effect of inosine on MV
regeneration. We measured MV enzyme SA, 3H—leucine
and '4C—choline incorporstion into protein and
phospholipid, after 25 mm of renal artery occlu-
sion and 30 mm of reflow of blood. Inosine(4Omg/
ml, I.P.) was given to rats 40 mm prior to
ischemis. Ssline(1.0 ml) was given to a second
group of rats, ss controls. Sham operated rats,
treated with inosine or saline, also served as
controls. We measured the SA of alkaline phospha—
tsse(AP), gamma glutamyl trsnspeptidase(GGTP) snd
leucine amino peptidsse(LAP) in cortical MVI. In
sham operated rats, inosine caused a decrease in
the MV SA of AP, GGTP and LAP, 13,25 and 33% re-
spectively, compared with saline P<0.001. In
animals with renal srtery occlusion, there was no
enhancement of MV regeneration following ischeinis,
with inosine. In sddition, inosine caused s 17%
decrease of AP SA in the MVI of the non ischemic,
contrslateral kidney PcO.05. 3H—leucine incor—
porstion into MV protein decressed 25% in the con—
trslsteral cortices, subjected to inosine vs
ssline treatment Pc0.001. Inosine decreased the
SA of 14c—choline into MV phospholipid in both
ischemic and contralateral kidneys, 70 and 46%,
respectively PcO.001, These data suggest that
inosine does not enhance MV regeneration snd may
even be destructive to MV membranes.
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OXYGEN FREE RJ.DICALS (FR) IN ISCHE14IC ACUTE RENAL
FAILURE (ARF) IN THE RAT. Mark S. Paller,
John R. Hoidal*, and Thomas F. Ferris, University
of Minnesota) Minneapolis1 Minnesota.
During renal ischemia ATP is degraded to hypo—
xanthine. When xaathine oxidase converts hypoxan—
thine to xanthine, superoxide radical (O2) is
generated. We studied the role of FR in mediating
renal injury after ischemia. Male SD rats under-
went right nephrectomy followed by 60 mm occlu-
sion of the left renal artery. The Of scavenger,
superoxide dismutase (SOD), 8mg/kg i.v., was
given 8 mm before clamping and before release of
the renal artery. Controls received 0.5 ml D5/W
instead. A third group received heat and dialysis
inactivated SOD (I—SOD). Plasma creatinine (mg%)
was lower in SOD protected rats:
DAYO 1 2 3 7
Control (n10) 0.5 2.5 < 05 2.5 2.1 0.6
SOD (n6) 0.6 1.5<O5 1.0 0.8 0.5
I—SOD (n8) 0.4 28' 2.4 1.9 0.6
The chemically dissimilar FR scavenger dimethyl—
thiourea (DMTU), 500 mg/kg i.v., was given prior
to ischemia. Creatinine was lower in DMTU pro-
tected rats: 1.71-, 1.7, 1.3 vs. 3.2, 2.2, 2.4 mg%
at 24, 48 and 72 hrs (1-p < .02). Neither SOD nor
DMTU caused an increase in IN, U V, U V, orNa osmrenal blood flow. The xanthine oxidase inhibitor
allopurmnol (ALLO), 40mg/kg i.v., was given
before ischemia. Controls received vehicle.
Creatinine was lower in ALLO treated rats: 2.71-,
2.21-, 1.4 vs. 3.6, 3.5, 2.3 at 24, 48 and 72 hrs
(1-p <.05).
In summary, the FR scavengers SOD and DMTU,
and ALLO, which prevents FR formation, protected
against the functional impairment of ARF. We
conclude that FR generated during ischemia and/or
reflow are important mediators of renal damage.
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OXANDROLONE ENHANCES MUSCLE PROTEIN SYNTHESIS IN
ACUTELY UREMIC RATS. CS Pan,* DW Inadomi,* SA
Laidlaw,* MR Jones* and JD Kopple. Division of
Nephrology, Harbor—UCLA Medical Center, Torrance, CA
Patients with acute renal failure are often
markedly catabolic with high morbidity and mor-
tality. Since protein wasting may contribute to
their adverse clinical course, anabolic hormones
such as oxandrolone (Anavar) have been used to
treat the catabolic state. Because the mechanism
oi action of oxandrolone in uremia is not known,we
-examined its effects in muscle of acutely uremic
rats. Rats underwent bilateral nephrectomy or
sham surgery and were fasted for 30 hrs; they then
underwent posterior hemicorpus perfusion. Protein
synthesis (nMol/g muscle/hr) was reduced in uremic
(34±20 SD, n=lO) vs sham rats (74±14, n6, p<
0.001). In contrast, protein degradation (nMol/g
hemicorpus/hr) was greater in uremic rats vs con-
trols (170±30 vs 122±15, p<O.O02). Urea N appear-
ance was significantly greater in the uremic rats.
Acutely uremic rats were then randomly assigned to
receive gavage with 1.5 ml of water containing 50
mg oxandrolone (11 rats) or 1.5 ml of water (7
rats) at 0, 10 and 22 hrs after nephrectomy.
During hemicorpus perfusion at 30 hrs, protein syn-
thesis increased significantly in uremic rats given
water and oxandrolone (44±14) vs those given water
alone (30±12, p<0.05). Protein degradation was not
affected by gavage with (149±49) vs without (156±
40) oxandrolone. Thus, reduced synthesis and in-
creased degradation of muscle protein contribute
to protein wasting in acutely uremic rats. Oxan—
drolone may reduce protein wasting in such rats by
enhancing muscle protein synthesis and may have a
therapeutic role in catabolic patients with acute
renal failure.
IMPACT OF INFRA AORTIC CLAMPING ON RENAL FUNCTION
IN PATIENTS VOLUME EXPANDED WITH SALINE (5) AND
MANNITOL (N) AND DOPANINE. Michael Paul, Robert
Byrick,* and Marc Goldstein. University of
Toronto, Depts. of Medicine and Anesthesia,
Toronto, Ontario.
Renal function and hemodynamics were evaluated
In a prospective randomized study of 18 patients
undergoing elective infra renal aortic cross
clamping. All patients were ECFV expanded with
S and in addition, half received 14 (125 i bolus
and 200 mg/kg/hr) and D (3 ugm/kg/min) 20 mins
prior to and throughout the clamped period.Significant declines in GFR occurred post induct-
ion (md) and post aortlc clamp release, despite
stable hemodynamics and FENa. There were signif-
icant elevations in plasma renin activity (PRA)
corresponding to the falls in GFR. All renal
function parameters returned to pro induction
values 1 day post operative.
Pro Pro Aortic Post 1-4
md Clamp Clamp Clamp Hrs
S ND S MD S MD S MD S MDGFR 96 93 62 91 68 72 56 47 64 67
FENa 1.9 1.9 2.3 4.9 3.2 7.8 3.4 4.4 3.0 4.4
CI 3.5 3.2 2.9 3.8 2.4 3.0 3.2 2.6 2.9 3.0
MAP 107 99 102 93 93 92 95 81 106 104
PCWP 14 17 15 15 14 12 16 14 12 12
PM 0.15 0.30 0.20 0.33
Conclusion:The nadir In GFR occurred following
aort1cclamp release and was associated with a
significant rise in PM, independent of any heno-
dynamic change. Therefore the renin-angiotensin
system may be important in the genesis of renal
functional change. There was no benefit demon-
strated of the addition of N and 0 to the volume
expansion by saline.
HIGH CALCIIJM INTAKE DOES NOT PROTECT AGAINST
ERCURIC CHLORIDE—INDUCED (Hg) ACUTE RENAL
FAILURE. Joseph P. Pulliam, Donald C. Houghton,
William M. Bennett. Oregon Health Sciences
University, Portland, Oregon.
4% dietary calcium intake ameliorates genta—
micin (G)—induced nephrotoxicity (Bennett et al,
Antimicrob Agents Chemother 22:518, 1982). Since
increased intracellular calcium has been reported
to be causually related to ischemic tubular in-jury, the specificity of protective effects of
increased dietary calcium on another toxic model
were studied. 1le Fischer rats were given
identical diets except for either 4% or .5% CaCO3content for 2 weeks prior to mercuric chloride(Hg), 1 mg/kg. Prior to Hg, 4% animals had
hypercalciuria but total Ca, ionized Ca and
urinary sodium were similar. Animals were sacri-
ficed at 48 hours for BUN, creatinine (Cr),
cr-eatinine clearance (CCr) and the ability of
cortical slices to transport para—aminohlppurate
(PAH) and N—methylnicotinamide (NMI) expressed as
slice to medium ratio (S/M). Results:
BUN Cr Cr S/M PAH S/N Nell(m7a)) (mg7) (ml7iiin/lOOg)
.5% Ca 161 4.9 .09 2.6 1.8
4% Ca 135 4.3 .07 2.7 1.7
n=4, p=NS for all parameters
The severity of acute tubular necrosis did not
differ between 4% and .5% Ca. Recovery of func-
tion was comparable 6,10 and 14 days after Hg,
although .5% animals had more chronic calcifi-
cation and scarring. Conclusion: Increased
dietary Ca does not protect against Hg-induced
nephrotoxicity suggesting that beneficial effects
in G nephrotoxicity are specific for that model.
'I
J
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MICPUNCIURE AND RRAL BLCX)D FLOW STUDIES OF
LYSINE-INDIXED ACUTE RENAL FAILURE (ARF).
Lorraine C. Racusen,* William F. Finn, Andrew
%%belton, and Kin Solez. The Jthns Hcpkins Univ.
Sch. of Medicine, Baltinore, MD, and Univ. of
brth Carolina, Caapel Hill, NC.
In animal models amino acid solutions gotent—
iate ARF. We have found that lysine(LY) produces
ARF in rats. Arginine, glycine and glutamic acid
in similar doses produced no ARF • 'I further de—
fine the lysine model 12 rats given LY i.v. at
8.9 mg/kg/mm for 4 1/2 hours were caipared with
9 control rats receiving equiosnolar dextrose
(DEX). Systemic HP was stable in both groups.
Mean intratubular pressure(ITP), inulin clear-
ance (Cm), and renal blond flCM (RBF) deter-
mined at 45 mm intervals were:
45' 90' 135' 180' 225' 270'
ITP DEX 11.5 12.2 12.4 13.9 13.0 14.5HG LY 10.4 18.7* 23.8 24.2* 30.2* 27.3*
Cm DEX 849 698 850 850 988 895
ul/min LY 881 628 211* 175* 254* 173*
PBE DEX 6.7 6.7 6.6 7.0 7.3 7.3
ml/minLY 6.1 6.2 5.7 5.1 4.6* 3.8*
* p< 0.05 carpared to DDC values.
By 135 min. Cm in LY rats was 45% of Cm in DEX
rats. Urine output fell in LY rats. ITPs were ele-.
vated by 90 mm in LY animals, with tubular het-
erogeneity while pressures in DEX rats were normal
and hcmDgenous. Renal blond f1cM determined byf1cM probe in 7 LY rats remained normal through
135 mm and did not decline significantly until
225 rein. Light microscqDy revealed tubular hydrop-
ic d-anges, casts, and dilatation in LY rats. The
sequence of elevated 1W, decreased Cm, and de-
creased REF suggests that LY produces ARF priniar-
ily through tubular obstruction.
1.38
ABNORMAL GLYCOSYLATION OF TAMM HORSFALL PROTEIN
(Tar) IN DIABETES Rambausek M.,Rahm H.-J., Jann
K., Notohamiprodio N., Ritz E., Dept. mt. Med.,
Univ. of Heidelberg, end MaxPlanck-Institut Immun-
ologie, Freiburg (FRG)(intr. by E. Friedman)
Acute renal failure after contrast media is com-
mon in diabetes mellitus (D). Tubular blockade from
coprecipitation of proteins and contrast media may
play a role in the genesis of acute renal failure -
(ARF). The hypothesis was tested that altered post—
ribosomal glycosylation of THP in D predisposes to
ARF after contrast media. FlIP was isolated from 24
h urine of 15 non-proteinuric type I D and of 15
controls. Control of purity with PAGR-Elpho and
Ouchterlony—double diffusion against anti—THP and
anti—albumin. Carbohydrate analysis with gaschro—
matography; aminoacids and aminosugars with AA—ana—
lyzer N—acetylneuraminic acid (NANA) with thiobar—
bituric acid after Wharren. Precipitation of THP,
albumin and triiodinated contrast media at diffe-
rent pCa++ and with lasernephelometry. It was shown
that THP of D had significantly higher glucose con-
tent (D: 2.28 + 0.55 g/loo g TFIP; CO: 1.25 + o.35;
p<o.ol). NANA was significantly diminished (3.62 +
0.25 VS 4.96 + 0.15; p <0.01). At pIt 6.4 and b-5
N Ca+ and I mg albumin/ml, THP of D, but not of
controls, precipitated. The degree of precipitation
was correlated to THP glucose content, It is conclu-
ded that TItP of diabetics has higher glucose and
lower NANA content. At certain pH and pCa, THP of
diabetics coprecipitates more readily with albumin
This feature may be relevant in the genesis of con-
trast media-induced ARF.
CELL WORK ACCELERATES ANOXIC CELL INJURY.
IMPLICATIONS FOR ACUTE RENAL FAILURE. S. Rosen, M.
Brezis. P. Silva and F. H. Epstein. Harvard
Medical School and Beth Israel Hospital, Depts. of
Pathology and Medicine, Boston, MA.
In isolated perfused rat kidneys selective
injury occurs to the medullary thick ascending
limb (mTAL) caused by limited medullary 02
availability in the face of continued mTAL active
transport (Clin Res 31:549, 1983). The dependence
of cell injury on energy demand has been further
explored under conditions of severe hypoxia (95%
N2 5% CO2) or its toxic equivalent KCN. These
modalities remarkably intensified damage to mTAL
cells. Although other nephron segments were
affected, changes in the mTAL were by far the most
severe: extreme mitoohondrial swelling, nuclear
pyknsis and cytoplasmic disruption. Ouabain
(1O'M), which effectively blocks Na—K—ATPase,
completely abolished the anoxic lesion elicited by
hypoxic perfusion or KCN (2—3 mM). Ouabain at
1O3M, which partially inhibits Na—K—ATPase,
afforded partial protection. Similarly, if
reabsorptive transport was reduced with furosemide
(1O'3M) or by halting GFE using a hyperoncotic
medium, anoxic damage to the mTAL was consistently
attenuated. Comparison of the injury produced by
warm isohemia in viva to that of hypoxia perfusion
showed that complete ischemia is oroteative for
the mTAL by its concomitant reduction in solute
delivery and 02 demand for reabsorptive transport.
During the initiation or evolution of acute
renal failure in man, conditions are oonoeivably
present in which continued solute delivery to the
mTAL in the face of limited medullary 02 supply
predisposes to transport—dependent cell death in a
strategic site for feedback control of GFR.
STUDY CF RZSIBLE FACICRS THAT PROThCf RATS MALE DIABSTIC BY
SflFPRBXIN (SIZ) FHII CLSPLATIN NEI'tIROLOX[CflY. R.Safirstein,
C.Brod_MiUer*, S.Diloian*. unt Sinai School of MAdicine.
Ièparrments of Med. and Path., New York, N.Y.
Rats isade diabetic (D) with SIZ are resistant to cisplatin
(CP) induced renal failure (GUn Res 31:440A, 13). Diabetes
neither altered biotransforuntion nor excretion of (P but the
protection wns associated with high rates of solute excretion
and reduced renal platinum content (RFC) caripared to
non—diabetic controls. To ewiuate the role of elevated rates
of solute excretion and reduced renal platinum content in the
observed protection, 3 groups of rats sre studied: D aninnls
(11) given SIZ iv (65 mg/kg) 10—14 days before (P ip (10
mg/kg); phlorizin (H-IL) aninmls (4) given H-IL sc (4(0 mg/day)
for 3 days before and 4 days after (P ip (5 mg/kg); and control
(C) anijiels (11) given H-IL vehicle sc (0.4 ml 95Z ethanol/d) 3
days before and 4 days after (P ip (5 mg/kg). RFC was measurej
in similarly treated groups of aninals (0=5; FHL8;C17) 24
hours after (P. Results (ssan SE) are shown below: * p< 0.05
cciripared to group shove; + p< 0.05 cc*npared to control.
Baseline 4 d post (P
V UVglucose Pcr }kt Per RFC
ml/d gre/d mg/dl % mg/dl nM/gm
C 8z1 0.0l±.01 0.4±.& 44±1 1,0±.1 87±3
1) 61±4* 5.QJ±.3Y-O.4±,10 48±1* 0.4±.1* 62±5*
H-IL 48±2+ 4.CO± .20i- 0.3± .03 44± 1* 0.8± .1* 63± 34-
D and H-IL animals had similar rates of solute excretion as
wall as similar renal platinum content. }b.mver, PilL animals
demDnstrated the sass degree of renal failure and prodiml
tubule necrosis as control animals. D rats ware protected both
functionally and rorphologically. These studies show that 512
induced diabetes protects rats fran (P induced nephroto,dcity
by mechanisms distinct fran elevated rates of solute excretion
or reduced renal platinum content.
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EFFECTS OF GENTAMICIN (GENT.) ON PROXIMAL TUBULE
BRUSH BORDER MEMBRANE PHOSPHATIDYLINOSITOL-
SPECIFIC PHOSPHOLIPASE C (BBM-PI—PLC). D.W.
Schwertz,* J.I. Kreisberg and M.A. Venkatachalam.
Dept. Path., Univ Texas HSC, San Antonio, Texas.
Rat kidney proximal tubule BBM vesicle P1—PLC
has been characterized (Arch. Biochem. Biophys.
224:555, 1983). Here we report the effect of Gent.
on this enzyme. Activity is determined at 37°C by
increases in diacylglycerol or decreases in P1 in
the presence of Ca2+ (2.5 mM), deoxycholate (3 mM)
and [3H]arachidonate—labeled phospholipids in Tris
buffer. While activity of P1—PLC is inhibited 90%
by Gent. (1.5 mM) at pH 6-7, inhibition decreases
to 72% at pH 7.4 and zero at pH 7.8. As pH is
raised from 7.8 to 9.5, Gent. elicits a pH depen-
dent stimulation of activity. Ca2+ concentration
(1—10 mM) has no effect on inhibition of P1-PLC by
Gent. Double reciprocal plots of activity vs. sub-
strate concentration in the presence of 0, 1.0 and
1.5 mM Gent. demonstrate uncompetitive interac-
tion between enzyme and drug. Vmax of P1-PLC in
the absence of Gent. is 0.734 umol/h/mq prot (P1
hydrolyzed) and Km is 0.104 mM (P1). Vmax and
apparent Km decrease with increasing drug concen-
tration. Comparative inhibition of P1—PLC by other
arninoglycosides approximate their nephrotoxicity:
Kanamycin S Amikacin Tobramycin Streptomycin
< Gent. < Neomycin. Kidney cortex cytosolic PT-
PLC activity is also inhibited by Gent. However,
BBM—PI-PLC specific activity is 20—30 fold greater
than the cytosolic enzyme. Because marked Gent.
binding to BBM and damage/loss of BBM occurs early
after administration of the drug, Gent.-induced
modulation of BBM-PI-PLC may be an important fac-
tor in ensuing nephrotoxicity.
/ TRANSPORT DEPENDENT CELL INJURY: A MECHANISM FOR
AMPHOTERICIN TOXICITY. K. Spokes', M. Brezis. P.
Silva, F. H. Epstein and S. Rosen. Harvard
Medical School and Beth Israel Hospital, Depts. of
Medicine and Pathology, Boston, Massachusetts.
In isolated perfused rat kidneys the medullary
thick ascending limb (mTAL) appears selectively
vulnerable to anoxic damage resulting from an
imbalance between limited 02 supply and high 02
demand for transport. (Clin Res 31:5i9, 1983).
Thus, polyenes such as amphoterioin (AM) or
nystatin (NY) could be especially toxic for the
mTAL by 1) increasing inward sodium leak and 02
demand for transport and 2) deoreasing 02 supply
by renal vasoconstriction. As expec'ed, AM
(1O'M) or NY (200 u/ml) added to the perfusion
medium produced a fall in renal flow and sodium
reabsorption (Tha), while oxygen consumption (Q02)
remained unchanged or rose, resulting in a
profound fall in the ratio TNa/Q02.
mean j SE Flow Q02 TNa/Q02 %mTAL
at go mm (mi/mm) (umnl/min) (uEa/umol) dama2ed
Controls 10.9±2.5 3.8±0.2 18.6±1.2 6212
AM 15.9±3.3 k.8j1.3 0.5±O.4 100±0
NY 26.3±3.8 3.8jO.1 0.7±0.5 100±0
Ouabain+AM 17.5j0.6 2.I±_O.1 1.7±.O.9 6±3
Ouabain+NY 14.83.1 2.7±0.2 2.1±0.8 QjO
Both agents strikingly intensified the controllesion. Addition of ouabajn (1OM) to block
Na—IC—ATPase activity nearly eliminated the injury.
These results suggest that 1)anoxic damage in
the kidney can be reproduced by increasing 02
demand for transport with membrane toxins such as
polyenes 2) the mTAL may be especially vulnerable
to amphotericin because of destruction of the
delicate equilibrium between demand and supply
that normally exists in the outer medulla.
'INTERFER0N(IN)-INDUCED PRTEINURIA(P) .B.E.Sumpio*
M.S.Ernstoff, J.M.Kirkwood (intr. by J.Hayslett)
Dept. of Surgery and Medicine, Yale University
School of Medicine, New Haven, Ct.
The potential P effect of IFN was assessed in 10
pts undergoing IFN alpha—2 i.m.6administration at
doses of 3, 30, 50 and 100 x 10 u/day for 28 days
or to tolerance. Serum and timed urine samples
were obtained prior to initiation of IFN and at
the end of the protocol and assayed for creatinine
(Cr), albumin(alb), IFN (Stewart & Ghandi,Cancer J.
Microbiol. 13:1421,1967) and immunoreactive beta—
2—microglobulin(B2M). Peak serum IFN occurred at
4 hours after dosing in all groups, with no detec-
table IFN at 24 hours. Trace or no IFN was seen in
the urine even at peak serum IFN. Serum Cr and alb
and Cr clearance were not significantly altered by
IFN. Two pts had significant albuminuria after IFN.
Serum B2M rose after IFN in all pta but Only 6 had
values above the upper limit of normal. IFN led to
an increased urinary excretion of B,M in 9 pta.
The fractional clearances of B M an ab in all
pts6were at very low levels k0 x 10 and <20 x
10 ). Analysis of the relationship between fil-
tered load of B2M and tubular absorption rate and
urinary excretion rate, reveals no saturation,
competition or inhibition of the absorption
process for B2M. Measurement of the ratio of
urinary alb/B2M reveals no glomerular or tubular
lesion.
It is concluded that IFN therapy results in a
rise of serum B2M. Urinary excretion of B2M is
increased due to the relatively low affinity of
the B2M renal absorption system.
SEX DOES NOT INFLUENCE THE PROTECTION
AGAINST GENTAMICIN NEPHROTOXICITY (G—Nrx)
IN THE DIABETIC RAT(DM). C.A. Vaamonde, W.
Gouvea,* B.Owens,* H.Alpert,* Miami V.A.
Medical Ctr. & Univ. of Miami, Miami, FL.
It has been suggested that femaie(F)
rats are less susceptible to G—NTX. In
order to assess the role of sex in the pro-
tection against G—NTX in untreated Sprague—
Dawley DM rats, G (40 mg/kg/d for l4d) was
given to 7 DM maies(DM—M) & 8 DM-F. Con-
trols(C) were age— and sex—matched rats.
Urine volume, hyperglycemia and glycosuria
were similar for all DM's. Creatinine
clearance(Ccr) and renal cortical genta—
micin at day 14 (g/g dry tissue) are
shown
Ccr (ml/min) Renal
dl4 GentamicinBaseline d9
3.01- 3.7 3.71- 12911-
3.61 0.51/ O.5# 42191
2.2 2.4 2.2 1902
1.9 0.411
or greater vs B.
0.71/ 2693
1-<.05 or greater
As expected, at baseline M rats had a
higher Ccr than F. While C rats showed
G-NTX and marked lysozymuria, no such
changes were observed in the DM animals
regardless of gender. Cortical gentamicin
accumulation was lower in DM rats (N and
F) than in C groups.
We conclude: 1) Male and female non—
diabetic rats appear equally susceptible
to G—NTX, 2) Sex does not interfere with
the protection against G—NTX conferred by
diabetes.
DM-M
C-M
DM-F
C—F
11 P<.Ol
M vs F
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'1 MECHANISM OF CONTRAST MEDIA INDUCED ACUTE RENAL
FAILURE IN THE RABBIT. Richard C. Vari*, B.
Holtzclaw*, and C. E. Ott. Univ. of Ky.,
Lexington, KY
—
Micropuncture experiments were performed on
three groups of rabbits: control—hydropenia,
(CON: n = 10) acute renal failure, (ARF: n = 7)
and recovery (REC: n = 5). Acute renal failure
was induced by a combination of a 1—week low
NaCl diet, Indomethacin (24 mg/ kg), and Conray
60 (7 mi/kg) radiographic dye. The REC rabbits
were allowed 2 weeks to recover post renal fail-
ure induction. Renal failure was determined by
24—hour creatinine clearance. Data is expressed
as means S.E.M. 24—hour creatinine clearances
were depressed in the ARF group from 10.9 * 1.4
to 1.2 * .27 ml/min. The REC group showed simi-
lar depression but recovered 2 weeks later: 7.6
* 3 control to 2.0 * .5 to 8.2 * 1.7 ml/min.
SNGFR was depressed from 19.55 * 1.8 to 9.54
1.9 with ARF but recovered to 17.73 * 2.4 nh
mm. There was no significant difference be-
tween the three groups in tubular pressures 14 *
1 CON vs 13.8 .7 ARF vs 13 .4 mmHg REC.
Similarly no difference was observed in glomeru—
lar capillary pressure measured by stop—flow:
CON 51.1 2.3 mn*lg ARF 51.7 1.1 mn*ig and REC
47.5 * 1.4 mmHg. The glomerular ultrafiltration
coefficient was significantly depressed from
1.30 .5 to 0.488 .1 with ARF but recovered
to 1.623 * .39 nl/min • mmHg. The results
suggest that the decrease in creatinine clear-
ance associated with contrast media acute renal
failure is a result of a significant decrease in
single nephron filtration rate precipitated by a
significant but reversible decrease in the
glomerular ultrafiltration coefficient.
WATER HANDLING IN CIS-PLATINUM (CP) INDUCED ACUTE
RENAL FAILURE (ARF). S.L. Vicks* and J.S. Kaufman
Renal Section, Boston VA Medical Center, Boston,
MA.
We have previously demonstrated that CP-induced
ARF is non-oliguric and that polyuria may occur
even before reduced glomerular filtration rate
(GFR) is evident. In the current studies we more
carefully examine these abnormalities in water
homeostasis by determining free water clearance
(C-H20) and water reabsorption (TC-H20) in anesthe-
tized rats 48 and 96 hr after receiving CP, 10 mgI
kg i.p. in a single dose, and in control rats (C).
Because of significant volume depletion at 96 hr,
an additional group of rats (CP-VE) received nor-
mal saline, 5% of body weight (BW) over 30 mm.
before determination of C-H20.
GFR/lOOgm 3W C.-H20/GFR Umin
C 0.76±.03 .20±.01 7.75±.40 105±14
CP—48 O.57±.03* .10±.02* 5.78±1.01* 192±8*
CP-96 0.l6±.06* _.04±.04* 2.64±4.31* 299±50*
CP—VE 0.27±.03* .07±.02* 6.42±2.26 230±42*
*Significantly different (p<O.O5) from con-
trols.
GFR/lOOgm 3W TC-H20 TC-H20/GFR Umax
C .91±.06 .22±.02 8.81±.46 1908±138
CP—48 .38±.04* .09±.01* 7.31±.51 1136±169*
CP-96 .31±.03* 07±01* 8.46±.81 670±51
Maximal urine osmolality after 18 hr dehydra-
tion and ADH administration was impaired at 48
and 96 hr, consistent with tubular dysfunction.
These results indicate impairment of both C-H20
and TC-H20 early in the course of CP-induced ARF
that is due to volume depletion and reduction in
GFR, as well as intrinsic tubular dysfunction.
HEMODYNAMIC AND RENAL MANIFESTATIONS OF SYSTEMIC
SEPSIS IN AN ANIMAL MODEL. J.F.Walker*, J.M.
Richmond*, W.J.Sibbald*, R.M.Lindsay and A.L.
Linton, Victoria Hospital and Univ. of Western
Ontario, London, Ontario, Canada.
Renal effects of sepsis in man range from iso-
lated tubular proteinuria to ATN and cortical
necrosis. The mechanisms are not understood, and
previous animal models using IV E.Coli or endo—
toxin have not mimicked the early hemodynamic
changes seen in human sepsis — t cardiac index
(CI) and systemic vascular resistance (SVRI).
Varying degrees of sepsis were induced in sheep
by cecal perforation, producing a high cardiac
output state as in human sepsis. Sheep were divi-
ded into 3 groups: Gp I - given adequate fluids
after induction of sepsis to maintain pulmonary
capillary wedge pressure (PCWP), Gp II — access to
water but no IV fluids, Gp III - as Gp I, but more
severe sepsis induced by spillage of fecal con-
tents into peritoneum. All sheep showed low
molecular weight proteinuria of the tubular type.
Results at 48 hrs post—sepsis were as follows:
CI S.Cr. F.E.Na PRA
(L/min) (mg7.) (7.) (ng/ml/hr)
Gp. I 6.5 0.7 1.76 1.6
Gp. II 6.7 0.9 0.30 6.4
Gp. III 6.9 1.7 2.15 7.2
Creat.clearance (DTPA clearances) fell signifi-
cantly in Gp.III. This model of generalized
sepsis in the sheep produces hemodynsmic changes
similar to those seen in man, and also induces
tubular proteinuria associated with some structur-
al changes in proximal tubular cells. Renal
impairment is not directly associated with this,
and appears to depend on volume status and
severity of sepsis.
EPFECTS OF VERAPAMIL ON IN VITI() ISCHEMIC INJURY
TO ISOLATED RABBIT PR0XIML TUBULES. JM Weinberg,
D Hunt, and MD Huxnes. VA Medical Center and
University of Michigan, Ann Arbor, Michigan.
Verapamil CV) treatment has been reported to a—
meliorate experimental isohemic acute renal fail-
ure, but whether a component of such protection is
due to a direct effect at the tubule cell level as
opposed to the marked hemodynamic effects of V hasbeen unclear. To establish the potential for di-
rect protective effects of this agent at the tu-
bule cell level we subjected proximal tubule en-
riched suspensions of isolated cortical tubules
obtained by collagenase treatment of rabbit kid-
neys to 30' of isohemia with or without 250 uM V
present followed by 60' recovery in reoxygenated
medium. We then measured basal and uncoupler(ClP) stimulated respiration (ER) (nmol 02/
mining protein) and tubule cell ic, Ca and ATP
(nmol/mg protein) as important metabolic param-
eters reflecting tubule cell integrity. N = 8,
relative to No V *p <.02, Up <.01, "p <.001.
Basal CCC1P K Ca ATP
ER RR
No V 7.1.7 166±11 33±3 1.9±.
V 9.±1.t 29±5 26I±13" 21±1' 3.I.6"
Thus, V treatment substantially improved tubule K+
and ATP during recovery from isohemia and limitedCa overload. Further dose response studies will
be required to define what role these effects may
play in the in vivo action of V. However, these
studies indicate the significant potential for
this agent to act directly at the tubule cell
level to protect against isohemic cell injury and
provide a valuable model system for further
probing the mechanisms of V's action.
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V DISSOCIATION OF INTRACORTICAL OXYGEN TENSION
(PO2) AND ABSOLUTE NA REABSORPTION (TNA) IN
HGCL2—INDUCED ACUTE RENAL FAILURE (ARF). C.
Westenfelder, G. Wood,* and R. L. Baranowski.
Univ. of Utah and VAMC, Salt Lake City, Utah.
Suprabasal oxygen consumption by the kidney is
a linear function of active Na transport. From
this follows that intrarenal pO2 should remain
constant at any level of TN5, i.e. when TNa
is varied by altering renal blood flow (RBF)
within the physiologic range. In order to test
this hypothesis RBF and thus TNa was reduced by
two maneuvers. In the first group of 5 Sprague—
Dawley rats, the suprarenal aorta was constricted
with a screw clamp in order to reduce TNa by
approximately 50%. In the second group of 5
rats, HgCl2 (3 mg/kg s.c.) was injected.
Intrarenal p02 was measured with an 02—sensi-
tive platinum microelectrode which was inserted
into the left kidney at a point opposite to the
renal hilus. Local P°2 was measured at 0.2 mm
steps, advancing the pipette centripetally from
the surface. RBF, GFR and TNa fell by 50% in
both groups (p<.Ol for both). There were no
differences between the right and left, punctured
kidneys. Intracortical P02 profiles at a depth
of 0.2 to 3 mm from the surface remained constant
when TN5 was reduced by clamping of the aorta.
In contrast, intracortical P02 fell strikingly
from 112 to 18 mmHg (p<.OO1) within 30 mm of
HgC12 administration. Conclusion: These data
demonstrate that the fall in intracortical PO2
in rats with HgC12—induced ARF is caused by an
increase in oxygen demands, which are unrelated
to TNa. This may be the result of 'futile
transport and/or "uncoupling" of oxidative
phosphorylation in ARF.
IIDENTIFICATION OF CONDITIONS WHICH MINIMIZE CAL—
CIt!4 REDISTRIBUTION DURING ISOLATION OF RENAL COR-
TICAL MITOCHONDRIA (RCM). M. White,* J.M. Weinberg
& H.D. Humes. VAMC & Univ. of Mich., Ann Arbor, MI
Severely injured tissue is oharacterized by
cellular and mitochondrial (M) Ca overload. Sub-
stantial redistribution of M Ca may occur during N
isolation via release and uptake mechanisms. The
detrimental effects of N Ca uptake occurring in
vitro may thus produce artifactual declines in H
function and result in misleading data or obscure
critical M derangements occurring in vivo during
cell injury. A variety of isolation. conditions
were tested to identify procedures to minimize mi—
tochondrial Ca redistribution. Exogenous CaCl2 was
added to renal cortical homogenates (RCH) to vary
[Ca] from .2 to 3 mM and RCM isolated by differen-
tial centrifugation. Use of a standard isolation
buffer containing 1 mM EGTA resulted in progres-
sively greater RM Ca content as RCH [Cal> .85 mM
with spontaneous Ca release occurring when RCH [Cal
>2 mM. Substitution of 20 M ruthenium red (RR)
for EGTA prevented RCM Ca uptake during RCM isola-
tion. In addition, isolated RCM were allowed to
take up 100 nmole/mg prot Ca in the presence of 2
mM phosphate to induce nonspecific permeability
alterations and spontaneous release of Ca, Mg and
IC during repeat isolation. This maneuver resulted
in the loss of 53, 58, and 80% of original Ca, Mg,
K content of RCM respectively. Addition of 1 mg/
ml fat free bovine serum albumin (BSA) and 2 mM
MgC12 to isolation buffer prevented the loss of Ca
and Mg and reduced the loss of K to 25%. These
results demonstrate that the addition of RR, BSA
and Mg to isolation buffer prevents Ca redistribu-
tion during RCM isolation and provides a method to
obtain RQ4 more refleotive of their in vivo state.
INNER MEDULLARY COLLECTING DUCT (IMCD) FUNCTION
IN ISCHENIC ACUTE RENAL FAILURE (ARF): EFFECT OF
KC1 LOADING. D.R. Wilson, U. Honrath.* Dept. of
Medicine, Univ. of Toronto, Toronto, Canada.
The role of the collecting duct in the
abnormal tubular handling of water, sodium, and
potassium which characterize ARF is unknown.
Microcatheterization of the IMCD (0.1 to 5mm.
from papillary tip) was carried Out in rats
either sham operated (n8) or 24 h after
bilateral renal artery clamping for 45 miii. (n8).
Fractional reabsorption of Na, Cl, H2O were
significantly increased to 13—16% of the filtered
load in the IMCD of rats with severe ischemic ARF
(GFR 9% of normal) but absolute reabsorption was
not different from sham controls, Significant
potassium secretion in the IMCD, together with
higher plasma K levels, was seen in ischemic ARF
but not in shams.
Acute KC1 loading increased K excretion 3x and
plasma K to 5.5 and 7.6 mmol/L, in shams (n6) and
24 h ischemic ARF (n=6) respectively. As in the
non—K—loaded rats, fractional reabsorption of Na,
Cl, and H2O were significantly increased in the
IMCD of rats with ischeinic ARF while absolute
reabsorption was not different in the 2 groups.
Potassium secretion of 58 of the delivered
load (p <0.01) was found in the IMCD of rats with
ischemic ARF, in contrast to no significant K
secretion in sham—operated rats with KC1 loading.
The results show that IMCD reabsorption of Na,
Cl, and H2O is normal in established ischemic ARF.
An adaptive increase in K secretion in the IMCD
occurs in ARF, perhaps in response to the higher
plasma K level since flow rates were not different.
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ThE EFFEET CF VCU}IE PMISICI (yE) IN CISPLkTIN (Pt) INtLEED
ACUtE RENAL FAILuRE (ARF) IN RAT. J. Winston*, R.
Safirstein. M>unt Sinai School of dicine, New York, N.Y.
The early fall in GEE induced by Pt is associated with
reduced renal plasen flow (RPF) and glaimrular stop—flow
pressure (1SF). To evaluate the influence of these changes on
the observed fail in GEE, both euvoleiiic [(Euv) 1.25% body
soight piaaim infusion] normal (C) and Pt treated rats (5
mg/kg 3 days before) were subjected to cctnparable voluse
expansion ( 5% body weight piasam infusion). ari arterial
pressure (Al'), GEE (tnllmin/girk..i), single nephron GFR
[(S?FE) nl/min/gnicw], RPF [(PAll extraction) ml/ndn/grkw 1,
1SF (niiflg), intratubular pressure [(P1) mrklg I and afferent
glceerular filtration pressure [(FFPa) nrrlg I were neasured
before and after VS. Results (sean SE) are shown below:
—--
Rev VE Rev VE
Hct 41 1 35 1* 42 1 31 1*
Al' 104±4 104±4 103±2 98 2
RPF 4.6 7,4 +5* 3,3 5.6 •3*
GEE 1.2 1.1 .3 .6 .1*
SI'AIFE 35±1 37±2 20.4±1 29 2*
PSF 40±1 48±1* 29±2 38±3*
PT 13 17 12 1 20 1*
ElPa 26±1 29±2 17±2 18±3
VE increased RPF, 1SF, GEE and SlFE in Pt rats without
changing EEPa. RPF and PSF were increased to control Rev
levels but were less than control VE. Partial reversal of
diminished SFE with restoration of RPF is consistent with
an important role of low RPF in determining the reduced GFE
inPt ARF. Failure of FSFand RPFin Pt VS to rise to levels
ccq)arable to control VS suggests that there is a persistent
abnormality in vascular reactivity in cisplatin acute renal
failure.
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REDUCTIONS IN FUNCTIONAL RENAL MASS PROTECT RESID-.
UAL NEPHRONS AGAINST ISCHEMIC ACUTE RENAL FAILURE
(IARF). R.A. Zager, L.A. Baltes*, Ohio State
University Hospital, Columbus, Ohio.
This study was done to determine whether decre-
ments in functional renal massalterthe resistance
of residual nephrons to IARF. Rats were subjected
to l)sham nephrectomy(Nx)(2 kidney,2K, rats, N=7);
2)right Nx(1K rats, N=7);3)right Nx+ 1/3—3/4 left
Nx(<1K rats, N=1O); or 4)right Nx + injections of
nephrotoxic antiserum (NSN rats, N9). One week
later, IARF was induced in remaining renal tissues
(25 sin renal artery occlusion). % GFR recovery by
2 hrs was assessed (pre vs post ischemia GFR). Re-
nal blood flow (RBF) was then determined and the
kidneys were fixed in vivo for histologic study.
2K and 1K rats had comparable % GFR recoveries
(22+5%; 23+5% respectively) despite a 64% higher
RBF for the 1K group. Compared to 2K/1K rats, <1K
and NSN rats were protected against ischemia(53+ll
%, 59+10% recoveries respectively, p<.O1; less
morphologic ischemic injury, p<.05). NSN and <1K
rats showed an inverse correlation between pre-
ischemia GFR and log % GFR recovery (r=— .75, — .82
respectively, p<.O2). Baseline BUN and log % GFR
recovery correlated for non NSN rats (r=.52, p<
.01). Six <1K rats subjected to ischemia 1 day
(not 1 week) post ablation were not protected (18+
5% recovery) despite comparable RBFs and BUNs to
other <1K rats. Conclusion: Progressive renal in-
sufficiency increasingly protects residual nephrons
against IARF once a threshold reduction in renal
mass is achieved (>1K). This protection is prob-
ably not due to compensatory renal growth, or to
increased RBF or solute excretion per nephron, but
rather may arise as a delayed consequence of renal
fail.re—induced alterations of the internal milieu.
C/PROGRESSIVE RENAL DAI4AGE DUE TO LEAD INTOXICATION
IN EARLY LIFE. 0. Adamsom,* I. Lancmam,* V. Rajku—
mar,* B. Kaul,* and A. Tejani. Dept. of Peds,
SUNY, DMC, Brooklyn, NY.
Three week old Sprague—Dawley rats, mean body
weight of 50 gins, were injected intraperitoneally
with 100 mg/kg of 1% lead acetate (PbAc) twice, 1
day apart. Control rats received 1% sodium ace—
ta°te (NaAc). Renal plasma flow (RPF) and glomer—
ular filtration rate (GFR) were measured using
para—amino—hippurate and labelled inulin at 2
weeks post injection. Blood lead concentration
(Pb) was measured by atomic absorption. Intra-
arterial blood pressure (BP) was measured with a
transducer. Studies were repeated at 2 weeks
post injection in 9 week old adult rats, mean
body weight 250 gms.(RPF/GFR inl/min/100 gin)
Young Rats
Weight RPF GFR Pb
NaAc 153±3.2 .50+.06 .36+.03 2.5
PbAc 125+3.2 .37±.03 .15+.02 48.2 mgm/dl
p <.005 p <.065 p <.001
Adult Rats
NaAc 326+6.0 .54±.05 .24±.01 2.5
PbAc 268+4.7 .41±.08 .21±.04 160 mgm/dl
p <.001 p N.S. p N.S.
Studies on young rats repeated at 4 weeks post
injection showed both RPF and GFR significantly
reduced in the PbAc group compared to those re-
ceiving NaAc. No differences in BP were noticed
between control and experimental animals in
either young or adult rats.
Unlike adult rats, young rats exposed to lead
for a limited period of time develop significant
reduction in RPF and GFR. Increased sensitivity
of rapidly multiplying cells to noxious agents
probably accounts for the observed difference.
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ROLE OF PARATHYROID HORMONE (PTH) IN INSULIN (I)
SECRETION AND GLUCOSE (G) METABOLISM IN CHRONIC
RENAL FAILURE (CRF). N Akmal SG Massry and R
DeFronzo USC and Yale Univ. Los Angeles, CA and
New Haven, CT.
.We have shown that absence of PTH preserves glu-
cose tolerance in CRF. This study examines the
mechanism of this phenomenon utilizing the I and G
clamp techniques in 6 normal (N) dogs, 12 CRF dogs
and. 12 CRF parathyroidectomized (CRF—PTX) dogs
with comparable duration (6±i wk) and degree (Cer
<13 m]./nin) of uremia and serum levels of Ca and
Pi. PTH was elevated in CRF and undetectable in
CRF—PTX dogs. Plasma I was raised by lOO iiU/rnl
and 0 was infused to maintain euglycemia. The G
infusion rate (M) divided by plasma I provides a
measure of I sensitivity. M/T was similar in CRF
(5.1±0.8 mg/kg.min per iU/rn1) and CRF—PTX (5.2±0.6)
dogs and both were )49% less than N (1.0.0±1.3).
Basal hepatic 0 production was similar in all 3
groups and suppressed by over 90% following hyper—
insulinemia. A 2 hr hyperglycemic clamp (÷125
mg%) was performed to evaluate I secretion. Both
the early (0—10 mm) (91±1 vs 63±10 pU/al and late
(10—120 mm) (li7±3l vs 72±9 pU/al) plasma I re—
spones were higher (p<O.O2) in CRF—PTX vs CRF
dogs. The amount of G netabolized by CRF—PTX was
38% greater than CRF (10.7±1.1 vs 6.6±1.1 mg/kg.
mm (p<0.02) but M/I ratio was similar (8.9±1.3 vs
9.8±2.7). The data show that 1) PTh does not af-
fect I resistance in chronic uremia and peripheral
tissues are the site of resistance, 2) improvement
in G metabolism in CRF—PTX is due to increased I
secretion. The data indicate that excess PTH in
uremia inhibits the abi1iy of beta cells to appro-
priately augment insulin secretion in response to
the insulin resistant state.
EFFECTS OF RENAL TRANSPLANTATION (TX) ON
RBC Na/K ATPase ACTIVITY AND NUMBER OF 3H-
OUABAIN BINDING SITES. M. Alvo*, .1.Birnbaum*, F. Vincenti and D.G. Warnock.
UCSF and VA Med. Center, San Francisco CA
RBC ouabain binding sites and Na/K ATP-
ase activity appear to be reduced in pa-
tients with chronic renal failure (ESRD)
compared to unrelated controls. However,
we found the number of RBC ouabain bind-
ing sites to be the same in ESRD as in ge-
netic controls (Clin.Res. 31:439, 1983).
In the present study, we measured ouabain
binding sites and Na/K ATPase activity in
ESRD and in living—related donors before
and 1 week after renal TX. Ouabain bind-
ing sites (nmoles/gm hemoglobin) were as-
sayed at 37°C in washed RBCs with 100 nM
3H-Ouabain. Na/K ATPase specific acti-
vity of RBC membranes (pmoles/mg/min) was
assayed with a NADH-coupled assay. Mean
results (± SEM) in 9 pairs were:
Ouabain Binding Na/K ATPase
Before After Before After
Recipients 25±2 27±2 4.0±.4 5.7±.8(
Donors 24±2 23±2 6.5±.6S 8.8±l.3S
[significance (p<.O5) between recipients
and donors (S), and following TX (11)].
Conclusions: The number of ouabain
binding sites in ESRD was the same as ge-
netic controls, and did not change after
TX. RBC Na/K ATPase activity was reduced
in ESRD and normalized 1 week after TX in
recipients. Parallel activation of RBC
Na pumps (Na/K ATPase per binding site)
was seen in both donors and recipients 1
week following TX.
I-,
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INHIBITION OF PLATElET FUNCTION BY UREI'4IC MIDDLE
AND SNAIL MOLECULES. N. BaEilinski, * 11. Shaykh , *
G. Dunea, B. Nandani*A Patel,* and E. Czaoek.*
Cook County Hosoital and Hektoen Inst. for Vied.
Pesearcb, Chicago, Illinois.
lb further define the platelet abnormality of
urania, we studied platelet aggregation with II)P,
ristocetin, and collagen in sertna fractions obtain
ed by Sethadex G15 cthrcinategraphy. Patients (n=12)
were divided into three groups: normals (mean BUN=
15 nq%, creat. 1.1 ng%), undialyzed uranics (mean
BUN 163 isp%, creat. 17 eg%), and maintenance heom-
dialysis matients (mean BUN 133 ng%, creat. 26.2
isp%). Fractions were labelled "a through "j" as
oreviously reoorted (mt 3 Artif Orq, 1979, 2:187)
and defined with markers: B12 eluted in the b re-
gion, vasooressin in c—d, creatinine in d, and
uric acid in j. The fractions were desalted, 1y-
oohilized, and reconstituted with saline. In vi-
tro platelet aggregation curves were obtained.
Untreated uranics had noticeable inhibition of
light tranmnission (>15%) in teaks b, c, and d
with ristocetin and collagen, and in teaks b and
d with ADP. This inhibition was not seen in nor
inals. In the maintenance dialysis groin it was
seen in the d region, but only with collagen. All
three groups had noticeable inhibition in the lai
molecular weight region. This was cost orcniu.nent
in new uranics and was decreased in the dialysis
grouo.We mostulate that factors which inhibit in vi-
tro platelet aggregation in uranic natients elute
in a middle nolecular weight region and aoparent-
ly also in a lai molecular weight rarrje. Their
lcw levels in maintenance dialysis natients sun--
gest that they are at least in oart dialyzable.
PENAL SILICON HANDLING IN HEALTH AND RENAL FAIL-
URE. Geoffrey N. Berlyne, Edward Dudek, Canine
Caruso* and Robert Montana*. Brooklyn YA Hospital,
Brooklyn, New York.
Silicon (Si) is found in the body fluids as Si
(OH)4. Urinary Si levels in 24 hour urines were
compared in a control group of 18 healthy adults
and in 10 chronic renal failure (CRF) patients
who were not on dialysis, using a flaaaeless fur-
nace atomic absorption method (Berlyne and Caruso,
Clin. Chim. Acta 1983, 2, 239). There was signifi-
cantly less Si excreted in CRF than normals.
CONTROL CRF
Urinary Si mg/24 hours 38.5±4.32 18.2±4.81*
Mean SE
Range
Serum Creatinine
Serum Si
Fe Si
* P < .01
24 hour urinary Si was significantly correlated
with creatinine clearance Cr =
.7019 .P < .001);
with U Ca Cr .84, P < .01); and with Urinary
Mg Cr = .99, P C .001).
Serum Si levels were significantly elevated in
CRF. There was a significant correlation between
24 hour Urinary Si and Serum Si levels (P C .05).
Fractional excretion of Si was increased in CRF.
It is concluded that Si handling by the kidney is
abnormal in CNF, maybe linked to calcium and mag-
nesium secretion, and is secreted in CRF.
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ERYTHROPOIETIN AND INHIBITORS OF ERYTHROPOIESIS IN
V ANEMIA OF RENAL DISEASE IN CNILDREN. F.G. Boineau,
R. McGomigle*, K. Ohene_Frempong*, J.E. Lewy, J.W.
Fisher, Tulane Med. Ctr., New Orleans, LA.
Serum erythropoietin (Ep) levels and inhibitors
of erythroid colony (CFU—E) formation were com-
pared in 30 children with sickle cell smemia and
normal renal fumction, and 35 children with renal
disease of varied etiology in whom creatinine
clearances (Ccr) ranged from 5 to 100 ml/min/
l.73m2. Serum Ep was measured by RIA and CFU—E
formation was assayed in fetal mouse liver cul-
tures. Children with renal disease were normocytic
nnrmochromic, and had normal reticulocyte counts
and serum ferritin levels. Hemstocrit (Nct) ranged
from 17 to 50% and correlated directly (pc0.001)
with Ccr. The degree of inhibition of CFU—E forma-
tion correlated (p<.Ol) with both reduced Ccr and
Hct in children with renal disease. CFU—E forma-
tion decreased from 86.6±3.3% to 51.6±3.6% with
increasing concentrations (5—30%) of uremic serum
in culture. Mean serum Ep level (32.4±2.4mU/ml)
was elevated above mean normal value (19.6±l.SmU/
ml), but did not correlate with Ccr, Hct or CFU—E
formation. In contrast, children with sickle cell
anemia showed an exponential increase in serum Ep,
stimulation of CFU—E formation, and increased
reticulocyte count as the Hct decreased below 32%
(p<.Ol). Similarly serum Ep (mean 150.2 mu/ml) in-
creased with both the stimulation of CFU—E forma-
tion and reticulncyte count (pc.01). In conclu-
sion, the present studies demonstrate a relative
deficiency of Ep and a close relationship of
inhibitors of erythropoiesis with the severity of
anemia in children with renal insufficiency.
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EFFECT CF RENAL DISFASE CM THE RESFC%ISE 10 PIUIEEN ICMDING.
J.P.&sch*,A.[auer*,S.Glainan. ftamt Sinai &hool of dicine
New Ynrk.N.Y.
In normal nan the ingestion of an acute protein load is
followed by a rapid and significant increase in (FR. This
response nay be altered by renal disease and/or nephron loss.
To characterize the relationship between renal disease and
protein loading tie groups of volunteers were studied.
Group 1 :12 nonial subjects and 5 renal donors 12 days post
neptirectcmy. Group 2 : 23 patients with proven renal disease
divided into:
A: aelineGF'R >cnntrol n"3
B : Baseline GET not different fran control n=9
C: JiaselineGFR <control &Pcreat < 1.Smg/dl n=7
D : Baseline GFT <control &Pcrest > 1.Ssp/dl n=4
All subjects received an acute oral protein load (69-83 gins).
Following hydration, urine and blood saaples were collected
for crestinine clearance: Baseline GET, 1 hr preceding the
load,and Test GET, 120 am period 1 hr after the protein
lnad.GFR corrected for BSA.(* p < 0.01 fran 2 kidney control)
Baseline GET sl/sin Test GET mi/mm
Group 1 Cbntrol 2 kidneys 125 14 166 14
1 kidney 70±14* 83± 4*
Group 2Diseased A 155±6* 169±14
B 111± 8 128±16*
C 85±13*
0 24±11* 26±1CM
Protein loading defines a Test GET and a Functional Reserve
(Test — Baseline GET). Using these poraneters all 23 patients
had an abnonial response to the protein load. The Test GET
appears to correlate with the severity of disease (166±14
mi/sin = iCON nerthron mass; 83±4 mi/sin = EON nephrnn loss).
The loss of Functional Reserve appears to herald the fall in
Baseline GFR and Test GET. The abenrnal response to protein
inading,early in the course of renal disease, nay precede the
fall in creatinine clearance and/or the rise in plasm
crestinine.
1/
15.8 to 78.3
0.9±0.1
0.28±0.02
114.8±33.4
3.6 to ho
5.2±1.02*
0.8±0.06*
144.5±31.5
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THE EFFECT OF INHIBITORS OF MICROSOMAL
ENZYMES ON THE BIOSYNTHESIS OF POTENTIAL
UREMIC TOXINS. Burton Cohen and Harini
Patel. Bronx—Lebanon Hospital, Bronx, N.Y.
Among the disturbances described in
uremia are encephalopathy, erythrohemoly—
sis, thrombaesthenia, pyridoxine inhibition
and atherogenesis. Studies suggest that
guanidino compounds, first isolated in
uremia as far back as 1927, are implicated
in this toxicity. There is evidence that
these "aminated" forms of urea serve as a
mechanism for enhancing the physiologic
storage of nitrogen and for increasing
single nephron glomerular filtration.
Recently, Natelson has shown that these
potential toxins originate in a pathway
which parallels the urea cycle and is in-
itiated by microsomal oxidase. Having
demonstrated that guanidinosuccinic acid
(GSA) is a metabolically inert byproduct,
we used the total daily GSA excretion in
rats as a marker reflecting activity of
the guanidine cycle. Injecting a variety
of potential precursors and inhibitors, we
confirm the proposed cycle and elucidate
some of the factors regulating its opera-
tion. Using phenobarbitol as a competitive
Inhibitor we show that production of GSA
can be diminished offering a means for the
non—dialytic, pharmacologic control of
certain elements of uremia.
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EVIDENCE FOR HEMODYNANICALLY MEDIATED GLOMERULAR
INJURY IN UNINEPHRECTOMIZED (UNX) SPONTANEOUSLY
HYPERTENSIVE RATS (SHR). Lance D. Dworkln* and
Helen D. Felner. Depts. of Medicine and Pathology,
New York University Medical Center, N.Y., N.Y.
Augmented glomerular capillary pressure (GC)
and flow (QA) may cause glomerular damage in rats
with reduced renal mass or mlneralocortjcojd—jn—
duced hypertension. To determine whether hemody—
namic mechanisms might be responsible for glom—
erular Injury in SHR we performed micropuncture
and morphologic studies In groups of UNX normoten—
slve Wistar—Kyoto rats (W), SHR fed a 24% protein
diet (S) and SHR fed a 6% protein diet (SL). At 5
months, S had significant (p < .05) elevations In
mean arterial pressure (AP) (174 3 mmHg)(mean
SEM) and urinary protein excretion (81 5 gal
24h) compared to W (117 4 mmHg, 20 2 gm/24h).
SL rats were similarly hypertensive (173 6) but
had no increase in proteinurla (6 1). Simultan-
eous morphologic studies revealed segmental glom—
erular lesions and tubulo—interstltlal changes In
kidneys of S but not W or SL. 5 weeks after UNX,
micropuncture studies in 3 additional, Identically
treated groups of rats revealed:
Group GFR SNGFR QA GC
al/mm
———nl/min———
——mmHg——
W (n5) l.4±.l 764 225±11 114±3 52±3
S (n=6) l.5±.2 62±8 187±17 162±7* 62±2*
SL(n5) .9±.1*f 3i±4*t 9O±10*f 171±6* 57±2
Mean SEM; * p < .05 v W; t p < .05 v S
V"THE NATURAL HISTORY OF THE RABBIT REMNANT KIDNEY.
A.A. Eddy,* R.J. Falk, R.K. Sibley and T.H.
Hostetter. Univ. of Minnesota, Dept. of
Pediatrics, Medicine, Lab. Med. and Pathology,
Minneapolis, Minnesota.
Whether progressive glomeruloscierosis and
renal failure seen in the rat remnant kidney
develops in other animals is unknown. Expericien—
tal (E) rabbits (N=24) underwent right nephrectomy
and infarction of 1/2-3/4 of the left kidney.
Control (C) animals (N=21) underwent sham opera-
tion. At 2—4 weeks (wk.) E animals had an
elevated serum creatinirie (3.1±0.9 vs. 1.4±0.3
mg%; p<.O01), polyuria (254±89 vs. 147±96 ml/24
hr; p<.01) and minimal histological changes on
renal biopsy. By 8-12 wk. there was evidence of
interstitial nephritis aod. early tubular dilita—
tion. E. rabbits began to die due to obstructive
uropathy at 9 wk. and by 27 wk. 21/24 rabbits had
complete obstruction of the renal pelvis by gravel
or stones. The stones were calcium carbonate by
x-ray diffraction.
Seven E and 21 C animals survived to sacrifice
at 22-32 wk. The final serum calcium prior to
death or sacrifice was elevated (E - 21.0±6.6 ng%;
S — 13.7±1.2 rng%; p<.001). Prior to sacrifice, E
rabbits had an elevated blood pressure (129±27 vs.
112±15; p<.05) and polyuria (283±84 vs. 120±77
ml/24 hr; p<.001). The final histology of the
remnant kidney revealed diffuse chronic inter-
stitial nephritis with severely dilated and
atrophic tubules. The glomerular histology was
nornal. Thus, the remnant kidney in the rabbit
develops progressive interstitial nephritis and
obstructive uropathy associated with hypercalcemia
and calcium carbonate stones.
HYPERFILTRATION OR HYPOFILTRATION IN CHRONIC
RENAL DISEASES. A.M. El Nahas, A. Masters-
Thomas, J. F. Moorhead.
It is currently believed that dietary pro-
tein restriction could slow the rate of de-
cline in renal function. Such a diet, by
decreasing the magnitude of the compensatory
haeinodynamic changes, would prevent further
glomerular scarring, provided that remnant
nephrons in Man behave similarly to those
in rats following sub-total nephrectomy.
We studied 35 patients, including 12
with chronic glomerulonephritis(CGN) ,9 with
hypertensive nephrosclerosis(HNS),and 9 with
chronic pyelonephritis (CPN). Their renal
function was assessed for 6 months on a
normal diet and 6 months on a low protein
diet (LPD). In these patients LPD improved
the overall course of the nephropathies
(p <0.05). However, the response varied
significantly according to the underlying
nephropthy; CPN responded well to the dt
with slowing of the 1/creatinine slopes
(p <0.025), CGN responded variably (p=0.O5)
while patients with HNS showed no improve-
ment (p=O.l5) except in one patient with a
single kidney and two with a much improved
blood pressure control. Proteinuria was
significantly reduced on the LPS(p<O.05).
We postulate that the beneficial effect
of LP,vasoconstricting diets is limited to
conditions where remnant gloneruli are ca-
pable of compensatory hyperfiltration. In
CGN and HNS,where ischaemia and hypofiltra—
tion might predominate, further glomerulolar
blood flow reduction is of no benefit. These
observations in Man could have important
therapeutic implications.
I
These tindings suggest that the combination of ele-
vated GC and QA predlsposes to glomerular injury
In UNX SHR rats. Protein restriction decreases
glomerular perfusion and protects rats from pro—
telnurla and morphologic evidence of renal injury.
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PROTEINURIA PRECEDES RENAL FAILURE IN THE AGING
RAT. Daniel Feirtag*, Gary Hill, NanCy DiCianni*,
Bertram Sacktor*, David Spector. Div. Renal Med.,
Dept. of Path., Balto. City Hosp., Johns Hopkins
U. Sch. Med., and GRC, NIA, NIH. Balto., MD.
To characterize the processes leading to renal
failure in aging rats, groups of 9—14 male Wistar
rats (ages 6,12,18,24 months) from an aging rat
colony (24% protein diet) underwent standard renal
function tests and semiq.uantitative (blinded)
pathologic exam of the kidneys.
ages (mos) 6 12 18 24
kidney wt gms 1.65 * 2.19 2.42 2.51
C ml/min 2.0 2.1 * 1.3 1.1
Cp mi/mm 7.6 7.8 * 4•9 45
filtration fraction 0.29 0.27 0.28 0.25
systolic BP nunHg 144 * 168 156 156
serum crest mg/dl 0.65 0.69 0.87 * 1.2
hematuria 3+ 3+ 2+ 2+
proteinuria mg/24° 79 * 83.2 98.7 * 547
*p<.05, or less, between age groups
Mesangial thickening, focal glomerular sclerosis,
and tubular atrophy were apparent at 12 mos and
thereafter progressed along with tubular and inter•
stitial (but not vascular) changes at both 18 and
24 mos.
Thus, proteinuria, accompanied by an increase
in kidney weight (but not body or heart weight),
higher blood pressure, and early renal pathologic
changes, occurs between ages 6—12 mom, and pre-
cedes a later fall in renal blood flow, GFR, and
progressively more severe pathology.
The nephropathy of aging rats seems analagous
to other forms of nephropathy characterized by
proteinuria and glomeruloscierosis.
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AN IN VITRO MODEL OF RENAL TUBULAR HYPERTROPHY:
THE KEY ROLE OF NA-H EXCHANGE. Leon 8. Fine,
Andrew Lowe*, John Wells*, Saleh Salehmoghaddam*,
and Gavril Hercz*. Department of Medicine, UCLA
School of Medicine, Los Angeles, California.
Hypertrophy (Hyp) of the renal tubule appears to
occur only in situations in which single nephron
GFR is increased. A flow—dependent stimulus, pos-
sibly Na influx into the cell across the luminal
membrane, may be a primary stimulus to Hyp. To ex-
amine whether luminal Na—H antiport is critical to
the development of Hyp, we developed an in vitro
model using a primary culture of rabbit proximal
tubular (PT) cells. Pure Hyp (defined by an in-
creased protein/cell and an increase in volume mea-
sured by Coulter Counter) requires that cells in-
crease in size without proliferating. This was
achieved in confluent, quiescent, 10—14 day old
monolayers exposed to insulin (10 ig/ml), PGE1
(1 NM), and hypertonic sodium chloride (20 mM addi-
tion) for 24 to 48 hours. Minimal increase in 3F1
thymidine incorporation into DNA occurred. In con-
trast, insulin + hydrocortisone (HC) caused Hyp,
but also stimulated thymidine incorporation. Cells
pretreated with insulin or PGE1 entered DNA synthe-
sis after the same time lag as untreated cells fol-
lowing addition of insulin and HC, indicating that
hypertrophied cells were quiescent. Amiloride
(iOn M), an inhibitor of Na-H antiport, prevented
the development of Hyp in insulin—treated cells,
but did not alter protein/cell in control cells.
Conclusion: An increase in Na-H exchange appears
to be a common factor in development of Hyp in-
duced by disparate stimuli in PT cells in culture
and could explain why tubules which demonstrate in-
creased transtubular Na-transport over extended
periods undergo hypertrophy.
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MYOCARDIAL DEPRESSANT FACTOR IN END STAGE RENAL
DISEASE. F. Florenzano,* M. Alvo,* G. Diaz,* S.
Vial,* A. Vaccarezza.* (Intr. by David Warnock).
Universidad de Chile and Universidad Catolica de
Chile, Santiago, Chile.
Numerous factors contribute to myocardial dys-
function in end stage renal disease (ESRD), includ-
ing hypertension, volume overload, electrolyte ab-
normalities and anemia. In addition, circulating
cardiotoxins have long been suspected to affect
independently myocardial function, but this effect
has not been clearly demonstrated. To test the
hypothesis of the presence of a myocardial depres-
sant factor in ESRD and the effect of dialysis, we
studied thegerum of 11 patients with ESRD before
and after dialysis and from 11 anemic controls.
The in vitro effect of serum on the isometric ten-
sion developed by isolated cat papillary muscles
was assessed and compared to basal (Ringer—Locke
bath) values. Maximal developed tension (NUT) and
maximal rate of tension development (dT/dt) were
measured under each experimental condition and ex-
pressed as percent change of basal values. We
found lower MDT before dialysis than in controls
(5±2% vs 21±2%; x+SEM, p<O.OO1). dT/dt was also
lower before dialysis than in controls (3±3% vs
18±1%, p<O.OOl). After dialysis, both MDT and
dT/dt tended to normalize (17±2% and 16±2%, not
significantly different from control values). In
addition, MDT and dT/dt correlated significantly
with serum concentration of K, P and creatinine
(p<O.OO1), but not with ionized Ca or Mg.
In conclusion, the serum of ESRD patients has a
depressant effect on cat papillary muscle that is
apparently reversed by dialysis.
HOST-MICROBE INTERACTION IN NORDIHYDROGUAIARETIC
ACID INDUCED RENAL CYSTIC DISEASE. K.D. Gardner
and A.P. Evan. Depts. of Medicine and Anatomy,
Univ. •of New Mexico, Albuquerque, NM, and Indiana
Univ., Indianapolis, IN.
Because urinary tract infections are common and
because cystic kidneys become infected, we exam-
ined the possibility that bacteria influence renal
cyst development (RCD). Six mos. apart, two sets
of 9 germfree (GF) and 3 conventional (C) Fisher
CD rats, a strain free of heritable renal cysts,
wrre fed 2% nordihydroguaiaretic acid (NDGA), a
renal cystogen, in sterile diet for 6 wks. Among
4 experimental subsets, RCD varied in severity:
Status of animals # Rats RCD
Deconditioned
(GF-exposed
to bacteria)
On receipt 6 EguivocaT
After 3rd wk 6 Severe
Not decond. 6 Equivocal
Conventional From birth 6 Minimal
RCD, with foci of hyperplastic tubular cells in
apposition to interstitial infiltrates of inflam-
matory cells, was most severe among GF rats decon-
ditioned at the midpoint of NDGA feeding. RCD was
independent of the amount of NDGA ingested. RCD
was minimal in C rats, indicating that the cysto-
genic effect of NDGA did not depend solely on the
presence of intestinal microflora. The fact that
deconditioning enhances RCD in the GF NDGA—fed rat
(a) implicates bacteria in RCD in this and perhaps
other forms of renal cystic disease; (b) defines a
new model in which the kinetics of rapid RCD can
be studied; (c) adds to evidence that environ-
mental factors influence RCD; and (d) establishes
experimental justification for the study of host—
microbe interaction in the evolution of human
renal cystic disease.
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A UNIQUE H4-GRADIENT-DEPENDENT INCREASE IN JMAX OF
THE NA4-H ANTIPORTER IN THE LUMINAL MEMBRANE OF
THE REMNANT KIDNEY (RK) PROXIMAL TUBULE. Au
Hafezi*, Edward P. Nord, Walter Trizna*, and Leon
6. Fine. Division of Nephrology, UCLA School of
Medicine, Los Angeles, California.
The functional integrity and kinetic properties
of the Na+_H+ antiporter were examined in brush
border membrane vesicles (BBMV) prepared from the
RK model of chronic renal failure, and compared to
normal rabbit kidney (NK) vesicles. RK and NK
BBMV were identical with respect to enzyme markers
and E.M. appearance. Kinetics of Na4 uptake in the
absence of organic solutes in both NK and RK could
best be explained by parallel saturable and non-
saturable pathways. Na+ permeability was compar-
able in NK and RK. Inhibition of Na4 uptake by
amiloride (10-3 M) and Li identified the saturable
uptake as being Na4—H4 antiport. Under pH equilib-
rium conditions, the kinetics of the Na4-H anti-
porter were identical in RK and NK. Kt: (RK) 32
5 vs (NK) 36 5 mM and Jmax: (RK) 35 3 vs (NK)
37 3 nmoles/mg.min. Imposition of a transmem-
brane pH gradient (pH 6.0 vs pH0t 7.5) decreased
Kt to 4-7 in both NK and RK. There was no effect
of a pH gradient on Jmax in NK (25 5). In con-
trast, Jmax increased 4—fold in RK (117 11).
Conclusion: Independent of its role as a sub-
strate for the Na4-H4 antiporter, the H4 ion modu-
lates affinity of the exchanger for Na (lowers Kt)
in both NK and RK. The enhanced Jmax seen under
pH gradient conditions in RK appears to be an addi-
tional , unique adaptive mechanism.
CORRELATION OF BIOCHEMICAL AND HEMATOLOGICAL PARA-
METERS WITH RENAL FAILURE. Raymond M. Hakim, and
J. Michael Lazarus. Brigham and Women's Hospital,
Harvard Medical School, Boston, Ma.
A retrospective analysis of 17 routine biochem-
ical and hematological data of 875 patients follow-
ed in the Renal Clinic (excluding transplant pts.)
since 1976 was analyzed. There were 3,877 data
points. Correlations of various parameters plotted
against creatinjne (Cr) for different Cr ranges (<
5, 5-10, >10 mg/dl) were analyzed. There were im-
portant differences in the slopes (S) of several
parameters as renal failure progressed. For example
for Cr range < 5mg/dl, (N=ll3O), the correlation of
hematocrit with Cr showed S =
-2.15, whereas, for
Cr range 5-10 mg/dl (N=1l94), S -0.82 and for Cr
range >10 mg/dl, (N=l067), S was -0.48. For bicarb-
onate, S for Cr range < 5mg/dl was -1.68 and was 0.
71 for Cr range 5-10 mg/dl, whereas, for Cr range >
10 mg/dl , S = -0.16. Preprandial phosphorus (P) was
< upper range of normal up to a Cr of 5 mg/dl (mean
3.6 mg/dl) with no P binders. However, even for
this range of Cr, P was correlated with Cr, 5 =0.29
Bicarbonate was inversely correlated with P. Mean
survival time to dialysis or transplantation by
life table analysis for patients with Cr > 5mg/dl
was 709± 60 days and for those with Cr >10 mg/dl
was 370 50 days. The rate of progression of Cr
was related to the initial Cr when they were first
seen in the Clinic and the interval of followup.
Analysis of progression of Cr showed that rIots of
in Cr vs. time gave the best linear fit for most
patient's progression.
EFFECTS OF CAPTOPRIL (CA) ON THE PROGRESSION OF
CHRONIC RENAL DISEASE IN THE RAT. Robert L.
Hall,* V. Lee Wilke,* and Martin J. Fettnan.*
Colorado State University, Ft. Collins, CO.
Introduced by Thomas Haygood.
Intrarenal effects of the renin—angiotensin
system on glomerular hemodynamics may be related to
the progressive nature of some forms of chronic
renal disease. We studied the effect of CA in rats
subjected to three—quarters nephrectomy. Four
weeks following surgery, adult male Sprague—Dawley
rats were paired by BUN and proteinuria and then
randomized into 2 groups. One group received
daily injections of CA, 50 mg/kg IP, and the other
group received saline placebos. The rats were
treated for 12 weeks. During the treatment period,
body weight, BUN, creatinine, H20 intake, urine
output, and endogenous creatinine clearance did
not differ between the 2 groups. After 12 weeks,
GFR, RPF, and filtration fraction were not differ-
ent. Urinary 24—hour protein excretion was de-
creased in the CA—treated rats at 6 weeks (33.4
mg vs 117.6 mg, P<O.O25) and 10 weeks (48.5 mg vs
131.2 mg, P<0.05) after initiation of therapy.
The ratio of kidney weight to brain weight was
smaller in the CA—treated rats (P<O.O25). All
CA—treated rats developed a moderate to severe
peritonitis which was not present in the saline—
treated rats. Increased protein filtration is
known to be harmful to the glomerulus and associ-
ated with progressive renal disease. The reduction
in proteinuria by CA may be beneficial in abating
glomerular injury and therefore the progressive
nature of some renal diseases.
SODIUM POTASSIUM ATPASE ACTIVITY IN HUMAN RECTAL
MUCOSA WITH AND WITHOUT RENAL INSUFFICIENCY.
R.J. Hené, P. Boer, H.A. Koomans, and
E.J. Dorhout Mees*. University Hospital, Dept. of
Nephrology, Utrecht, The Netherlands.
Studies in rats have shown that fecal
potassium excretion and colonic mucosa Na—K—
ATPase activity are elevated during dietary
potassium loading and in renal insufficiency. We
studied Na—K—ATPase activity in human rectal
mucosa in normal subjects (N), on a normal diet
and after a chronic potassium load, (N 300 K),
as well as in patients with chroiic renal
insufficiency (CR1) (creatinine clearance 2—72
mmol/min). In normals, Na—K—ATPase activity was
3.75 0.87 pmol P/mg protein (range 3.11—5.43).
After two weeks on a potassium intake of 300
mmol/day the mean activity did not differ
signficantly (2.49 1.30). In rats, however, we
found (like others) the same two fold increase in
Na—K—ATPase activity after potassium loading.
The following results were obtained:
Ccreat sK PAC ATPase
ml/min mmol/L pmol/L P/mg prot
CR1 15+19 4.7 1125 3.50+0.85
N 106 4.2 339 3.75+0.87
N300K 101 4.5 660 2.49+1.30
In none of the patients Na—K—ATPase activity was
beyond the range found in the normal subjects.
The results suggest that the increase in fecal
potassium excretion reported iii patients with
severe renal insufficiency may not be related to
changes in the Na—K—ATPase activity of the colon
mucosa.
VI
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THE INFLUENCE OF ESSENTIAL FATTY ACIDS
(EFA)AND TRIGLYCERIDES(TG)ON THE REN*L DI-
SEASE INXRATS ANDMICE.RHipchberg, D.von
errath, W.Hofer, H.Rottka, and K.Schaefer
(introduced by S.G.Massry).Med.Dep.2,St.
Joseph-Hospital, 1000 Berlin 42,Germany.
As the reasons for the progression of
chronic renal failure(CRF) are not fully
understood,it seemed of interest to study
the influence of diets with a varying con-
tentof EFA and TG on the renal function in
animals.The investigations were carried
out in uremic rats(5/6 nephrectoniy)and in
NZB/NZW-F1-mice with a SLE-like GN.Rats as
well mice received up to 45 weeks diets
containing either a)54g/kg 'IG and 3Og/kg
EFA,or b)162g/kg TG and Og/kg EFA,or c)54
g/kg TG and Og/kg EFA,or d)162g/kg TG and
30g/kg EFA,respectively.During and at the
end of the experiment vardous serum and
urine samples were obtained,additionally,
histological and immunological studies of
the kidneys were done.Results and conclu—
sions:All 4 groups of the rats and mice
were comparable with regard to their sur-
vival rate ,proteinuria, serum creatinine
and serum urea level.The histological and
immunological findings revealed also no
differences between the different groups.
Therefore it appears to be unlikely,that
diets with a varying content of TG or EFA
can modify the course of CRF in a similar
beneficial way as it was shown for diets
with a reduced content of protein and/or
phospherus.
j .61
EFFECTS OF HEMODIALYSIS AND CONTINUOUS AMBULATORY
PERITONEAL DIALYSIS ON ERYTHROPOIESIS IN RENAL
FAILURE. Fred Husserl, Richard McGonigle*, John
0. Wallin, James W. Fisher. Depts. Pharmacology
& Medicine (Nephrol), Tulane Univ. Sch. Medicine,
New Orleans, LA & Ochsner Clinic, New Orleans, LA
Several parameters of erythropoiesis were stu-
died in 46 patients receiving regular hemodialysis
treatment (RDT) and 36 patients on continuous am-
bulatory peritoneal dialysis (CAPD). Serum ery-
thropoietin (Ep) was measured by radioimmunoassay
and erythroid progenitor cell (CFU—E) formation
was assayed in fetal mouse liver cell cultures.
The mean hematocrit for CAPD patients (30.4+1.3%)
was significantly (p<.O5) higher than that of ROT
patients (25.9÷1.4%). Serum Ep concentrations in
both CAPD (35.3+4.0 mu/m1) and ROT (31.9+1.9 mu/mi)
patients were significantly (p<.Oi) higher than
normal human serum values (23.1+1.0 mU/mi). The
serum Ep concentration did not correlate with
either hematocrit or degree of serum inhibition of
CFU—E formation in either group of dialysis pati-
ents. In both CAPD and RDT patients the hemato-
crit correlated significantly (p<.OOl) with the
degree of serum inhibition of CFU—E formation thus
the more severe the anemia the greater the degree
of serum inhibition of CFU—E growth. CFU—E forma-
tion decreased progressively from 74.5+2.5 to 62.5
+3.5% of control with increasing concentrations
r5-2O%) of uremic serum in cell cultures. In con-
clusion, although serum imniunoreactive Ep levels
are elevated above the normal range in dialysis
patients, the response remains inadequate for the
severity of the anemia. It is the degree of serum
inhibition of erythropoiesis in both CAPD and RDT
patients which correlates with and possibly deter-
mines the degree of anemia.
/.29
INTERRELATIONSHIP BETWEEN Na—K PUMP SITES, K
TRANSPORT AND INTRACELLULAR SODIUN [Nail IN RBCs
FROM PATIENTS WITH CHRONIC RENAL FAILURE (CRF).
D. Kaji, J. Jurado*, and T. Kahn. V.A. Med. Ctr.,
Bronx, N.Y. and Mt. Sinai School of Med., New York.
We have recently shown that a subset of pa-
tients with CRF have high RBC [Naj] and decreased
Na—K pump sites, quantitated by [3H] ouabain bind-
ing. K pump influx was the same in CRF group with
high cell [Nail as compared to the normals (1.04±
0.09 V/s O.99±O.l5mmol/l cellsthr). Since high
[Nail itself raises K pump influx, we compared the
K influx across RBC5 from the normal and CRF group
under conditions where [Naj] was non—limiting and
similar. [Nail was altered by nystatin and K in-
flux was measured at external K of 10mM, with and
without 0.5 mM ouabain.
*p( .01 Normal CRF
Original Na1 mmol/l cell 1120 10.9±1.9 16.1±2.0*
Altered Nai mmol/l cell H2O 119.8±4.5 122±013.6
K pump influx mmol/l cel1hr 2.35±0.39 1.32±0.28*
Na—K pump sites/cell 401±52 243±28*
K ion turnover/site/minute 5099±283 4671±556
Thus, when [Naj] was similar and non—limiting,
K pump influx was reduced in the CRF group. When
K pump influx (y) was plotted against the number
of Na—K pump sites (x), a single linear relation
obtained between these parameters in both groups.
Conclusions: l)The defect in maximum K pump
transport in CRF is strongly correlated with the
decrease in the number of Na—K pump sites 2)The
K transport capacity of individual Na—K pump sites
(ion turnover per site/minute) is normal in the
CRF group 3)Despite a marked reduction in the
number of Na—K pump sites, K pump influx in CRF
(intact cells) may be maintained near normal val-
ues by a compensatory rise in [Nail.
ALTERED BINDING AND TRANSPORT OF REVERSE T3 (rT3)
IN PATIENTS (PTS) WITH CHRONIC RERAL FAILURE (cRF)
COMPARED TO NON-RENAL ILLNESSES (NRI). N.M.
Kaptein, N. Chang*, E.I. Feinstein, J.T. NicolOff*
and S.G. Massry. Dept. Med., Div. Nephrol. and
Endocrinol., USC Sch. Med., Los Angeles, CA.
CRF pts have normal serum total rT3 while those
with NEI have elevated values. Both have reduced
serum binding of rT3 with increased free fractions
of rT3 (FFrT3). To define the mechanisms for the
differences in serum rT3 between the two groups,
serum tracer rT3 kinetic studies were compared in
13 CRF (Ccr<lO ml/nin), 6 NRI pts and 8 normal
subjects using a 3 compartment model including
rapidly and slowly equilibrating pools with serum.
In CRF, the fractional rate of rT3 transfer (k)
was increased from serum to both the rapid (5O%
of normal, p<O.O1) and slow (2O%, p<O.Ol) pools
more than the FFrT3 (135%). The rapid (285%) and
slow (2514%) pool volumes are both increased
(p<O.Ol) while the k values from tissues to serum
are normal or increased. In NRI, the k values out
of serum are normal or decreased despite the high
FFrT3 (3014%). The rapid and slow pool volumes are
not altered, while the k from slow to serum is re-
duced to 50% of normal (p<O.Ol). The data sug-
gest: 1) rapid and slow poo1 binding of rT3 are
increased in CRF but not in NRI, and 2) the trans-
port of rT3 between serum and both rapidly and
slowly equilibrating tissues is increased in CRF
but decreased in NFl. This shift of rT3 from
vascular to extravascular sites in CRF may account
for the normal serum levels of rT3. This diver-
gent handling of rT3 in renal and non—renal dis-
orders suggests that rT3 metabolism and distribu-
tion are influenced by factors specific to the
uremic state.
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GLUCOSE (G) REDUCES VASCULAR RESISTANCE (R) IN
NORNAL (N) AND DIABETIC (D) KIDNEYS. BL Kasiske*,
MP O'Donnell, (Intro, by VP Keane) Henn. Co. Med.
Center, Dept. of Med., U of Minn., Mpls., MN.
Increased renal blood flow and glomerular
filtration rate in experimental and human
diabetes may participate in the pathogenesis of
diabetic nephropathy. Factors causing these renal
hemodynamic changes are unknown. Kidneys from N
and D rats (alloxan 50 mg/kg IV) were isolated
and perfused at 100 mmHg. In groups I and II
perfusate G was kept constant while in groups
III, IV, V and VI G was acutely increased after
baseline measurement of inulin clearance (C1 ).
The percent decline in R was determined aftJ 5
mm. Results: mean S}I. (*p<O.OO1 vs. I;
l-p<O.OO1 vs. II).
Group G (mg/dl) AR (%) C N(ml/min.gkw)I N(n7) 110±8 1.8±0.6 O.65±.09
II D(n6) 106±6 1.4±0.4 0.49±.O6
III N(n6) 306±10 6.0±0.6* O.62±.13
IV D(n—6) 319±7 7.0±1.lt 0,50±.12
V N(n—6) 623±20 7.9±0,9* 0.64±.04
VI D(n6) 619±9 9.5±0.7t O.47±.08
Unlike G, an equal amount of mannitol produced
significant vasoconstriction in N and D kidneys.
When indomethacin was added to the perfusate, G
(625±23.8 mg/dl) caused only a 4.5±0.8% decrease
in R (p<O.OS vs. V). It is concluded that G
causes a concentration—dependent decrease in R in
both N and D. This effect is independent of
changes in osmolality and appears to be partially
mediated by prostaglandmns. These G—induced
renal hemodynamic changes may be important in the
pathogenesis of diabetic nephropathy.
RELATIONSHIP BETWEEN ALTERED GLOMERULAR (GLOM)
BARRIER PERNSELECTIVITY, ANGIOTENSIN II (A II) AND
MESANGIAL (MES) UPTAKE OF MACROMOLECULES. WF
Keane, L Raij, Dept of Med, U of Minn., Mpls., MN.
Clinical and experimental studies suggest that
MES accumulation of macromolecules may lead to MES
expansion and eventual MES sclerosis. Indeed GLOM
of patients with focal sclerosis and nephrotic
syndrome (NS) evidence MRS entrapment of cir-
culating macromolecules in areas of sclerosis.
To determine whether MES uptake of macromolecules
is influenced by alterations in GLOM
selectivity, we compared the MES uptake of I
heat aggregated IgG (AG) in 3 models of NS: a)
aminonucleoside of puromycin (PAN; 1.5 mg/kg BW
iv, b) Heyman's nephrosis (Fxla) and c) adriamycin
(AD, 7.5 mg/kg BW iv). Rats were studied 1 week
after onset of MS. MRS AG was measured in prep-
arations of isolated GLOM obtained 4 h after iv
administration of AG (30 mg/100gBW) and compared
with simultaneous blood levels. Results: Gloin
jg/mg; Blood AG>7S jg/O.1 ml; *p.zO.O1.
Glom AG Blood AG Proteinuria(mg/24h)
AD(6) 2.4 22.1 104±7*
Fxla (6) 2.3 23.2 88±6*
PAN (7) 7.8* 21.5 94±6*
Control (6) 2.6 20.6 12±1
Only PAN rats had a marked increase in MRS AG
which was independent of blood AG and proteinuria.
We then studied MRS AG in 6 PAN rats continuously
infused with saralasin (SAR) 300 pg/kg BW/min.
Strickingly MRS AG in PAN SAR rats was normalized
to 2.8 1jg/mg of GLOM, without affecting BP and
blood AG. We conclude that MRS uptake of macro-
molecules appears independent of GLOM barrier
permselectivity but dependent upon intra—GLOM
hemodynamic determinants modula ted by All.
PROTEIN INTAKE AND CHRONIC RENAL FAILURE IN RATS.
C.H. Kenner, A.P. Evan, B.A. Connors, G.R. Aronoff
P.C. Luft, Department of Nephrology, Indiana Uni-
versity Medical Center, Indianapolis, IN.
To examine the effect of protein intake on func-
tion and structure in a model of chronic renal
failure, we gave 70 rats with 5/6 nephrectomy
(CRF) and 70 Sham rats diets containing 14 or 37%
protein. High and low protein groups were pair
fed over a period of 5 months. Renal function and
blood pressure were measured bi-monthly. Rats
were sacrificed at 11 and 30 weeks. Mean cre-
atinines of CRF rat groups on high and low pro-
tein were different from Shams but not from each
other. However, more CRF rats on high protein de-
veloped creatinines > 2 mg/dl than rats receiving
a low protein diet (44% vs 5%, p < 0.05). Kidney
weights (gm; mean + SD) are below:
high protein low protein p
CRF 4.23 + 1.3 2.16 + 0.4 0.05
Sham 1.86 i 0.2 1.67 T 0.2 0.05
CRF kidneys weie grossly enlared remnants with
a spongy, cystic appearance. Both hypertrophy and
hyperplasia were evident throughout the nephron,
the former more prominent proximally. Distal tu-
bules and collecting ducts were markedly dilated;
medullary interstitial fibrosis was prominent. By
light microscopy, transmission EM, and scanning
EM, arteriolar and glomerular sclerosis were mild.
The data suggest that (1) high protein intake
aggravates CRF; (2) high protein intake influences
renal size; (3) 5/6 nephrectomy causes more inter-
stitial and cystic changes rather than glomerular
sclerosis. High tubular flow rates and relative
distal obstruction from fibrosis may account for
the cystic changes.
PLASMA VOLUME RECOVERY AFTER ULTRAFILTRATION (UF)
IN DIALYSIS PATIENTS. H.A. Koomans, A.B. Geers
and E.J. Dorhout Mees*. Dept. of Nephrology,
University Hospital, Utrecht, The Netherlands.
We studied the effect of standardid UF (2 1
in 60 mm) on plasma volume (PV, I—albumin
space) and its recovery, with special reference
to the tissue hydration before UF. Twenty—one UF
sessions were performed in 15 patients with end—
—stage renal failure. The PV reduction, which
varied considerably, was maximal at the end of UF
(range —0.7 to —21.9%), and afterwards PV
recovered to reach a plateau in the second hour
after UF. There appeared to be a highly
significant negative correlation between the
itial fluid volume (IVF, calculated from
Br space — PV) and the PV reduction at this
stage (r —0.89, p<O.000I). Though major changes
in total extracellular fluid in the next 24 hours
were prevented, a further restoration of PV took
place which was partial in subjects with normal
tissue hydration, but complete or even over—
complete in grossly overfiLled subjects. This PV
repletion was accompanied by an increase in
intravascular mass of albumin (p<O.O2). The
negative correlation between IFV and change in PV
had remained (r=—O.83, p<O.000S). Strikingly no
relationship existed between fell in PV and
change in blood pressure. The course of plasma
refine activity was unpredictable, and showed no
relationship with the change in PU nor in blood
pressure. Apparently these variables are under
control of a complex regulation of which PU is
only one determinant. The data indicate that the
tissue hydration state has a major influence on
changes in PU during fluid removal and the
repletion of PU afterwards.
/
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PIUIELN WADING IN DL4BEITC PAUENIS: PARAIIJXICNL EEFECF CM
G[J}IFRULAR FThIRATLCN RATE (GFR). A.iauer*,S.iew*,S.Glahmn,
JPBDach* (tint Sinai School of Nhdicine. New York.N.Y.
In nonal san ingestion of an acute protein load increases
GFR 20—36T/,.This response is nediated in pert by an increase
in renal blood flow.In diabetes sellitua,alterationa in renal
handynamica nay precede a fall in GFR. Re studied the
response to s protein load in 3 groups of diabetic patients:
Group 1 : No clinical evidence of renal disease. n=5
Groop 2 : Proteinuria and norsal baseline GIlt n=2
Group 3 : Reduced baaeline GIlt n=3
The response to protein loading in the diabetic patients sea
compared to a control group of 12 norsal subjects.
Protein loading teat: Following hydration,urine and blood
creatinine seaplea were collected 1 hr preceding ingestion
of a 60—83 gras protein load(selineGFR). Al2Oain
clearance period sea also obtained 1 hr after the load
(Teat GFR) .GFR sea corrected for body aurface area in ml /ain.
Reaeline GFR Teat GFR
Cbntrol 125±14 166±14
Diabetica:
Group 1 116± 15 78±
Group2 123± 6 63± 4
Group3 58±24 46±22All diabetic patienta deannatrated a fall in GIlt after
protein loading. This response sea obaerved even in thoae
patients without evidence of renal diaeaae. Protein loading
say unnaak heandynamic alterations that occur early in the
course of diabetic nçAiropathy.
EXTENDED STUDIES OF GASTRO-INTESTINAL PRODUCTION
OF TNE PRECARCINOGEN NITROSODINETNYLANINE (NDNA)
IN CNRONIC RENAL FAILURE (CRF). P.S.Lele*, J.dela
Roaa*,a.R.Dunn*,and N.L.Sinenhoff, Division of Na-
phrology, Jefferson Nedical College, Phila., Pa.
We previously reported rained NDNA production
related to bacterial overgrowth in the ureaio gut
(3rd International Conf. on Nutrition and Metabo-
lism in Renal Disease). Thin atudy extends thin
group of patients and attempts to modify NDNA pro-
duction in CRF using antibiotics and antioxidants.
Nine control and 24 CRF patients had gaatro-duode-
nal intubation. Nineteen were on chronic hemodial—
yam. NDNA wan assayed, uaing gas chromatography
with thermal energy analysis. Gastric and duodenal
NDMA levels (ng/kg) ahowed significant differencea
between control and CRF: (pC .0004 and p'C.02 re-
spectively). mlood levels were not different.
fastric*(n=!l4 Duodenal*(n2O) alood (n2D)
Control 70+10 7D+2D 220+80
CRF 430±60 350±70 260+40
* = statistically significant SEN
In vitro systems show reduced NDNA formation
when aacorbic acid (AA) is present. Six CRF pa-
tients ingested 6 gm/d AA for two weeks. A reduc-
tion in duodenal NDMA levels occurred in 3 out of
6 patients without reaching significance. Three
CRF patients received 4 days of oral non—abaorbable
broad spectrum antibiotics to reduce bacterial
overgrowth, with partial success. Duodenal NDNA
was reduced in 2 and unchanged in one (350 to 190,
480 to 500, and 310 to 230 ng/kg) . Gastric NDNA
did not change significantly. Because of the in-
creased reported incidence of cancer in CRF, modi-
fying the increased intestinal production of NDNA
might be of potential preventative value.
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3 ThE EFFECT OF L—TRIIODOTHYRONINE TREATMENT (T3Rx)
ON NITROGEN BALANCE (Nb) AND BASAL OXYGEN CONSUMP-
TION (BOC) IN PATIENTS WITH CHRONIC RENAL FAILURE
(CRF). V.S. Lim, D. Eavala*, N. Flanigsn and
R.N. Freeman. Dept. of Ned., Univ. and VA Hospi-
tals, Iowa City, IA.
To examine the biologic significance of the
low T3 syndrome in CRF, Nb and BOC were deter-
mined in 5 dialysis patients (mean age±SEM=51±6)
in the basal state and during T3 Rx (Cytomel 12.5
ig P0 q6h). Nb was performed with the patients
receiving identical constant diet during both
periods, esch lasted 5—7 days. Nitrogen (N) con-
tent wee measured by the micro—Kjeldahl method in
the diet samples (N—in), dialysates (D), feces
(F) and urine (U). BOC was measured with the Med-
ical Graphics Corporation Exercise System 2000 in
which B of expired 02 was determined using a
zirconium high temperature fuel cell at a rate of
bOx/sec for 10 mm. Basal serum T3 (ng/ml, mean—
was 0.79±0.04; during Rx, peak and trough
levels were 1.70±0.16 and 1.34±0.15, respectively
(p<O.OS vs basal values). Mean serum T4 (ug/dl)
decreased from 6.7±0.3 to 4.4±0.3 (p<O.Ol) and
mean serum TSH (pU/ml) from 4.7±2 to 1.6±0.8
(NS).
N—in N—out Nb
Period D F
(grams/total period) (ml/kg)
Baaal 60±3.5 51±2.1 6±0.5 1±0.6 2.4±1.8 2.9±0.2
T3Rx 60±3.7 59±2.4 7±0.8 1±0.6 —7.1±3.5 3.0±0.2
p* NS <0.05 NS NS <0.05 NS
All values=meana±SEN; * paired t test.
It appeara that T3 Rx increased N catabolism
but did not change BOC suggesting different
responaea between skeletal muscle and cardiopulmo-
nary system to thyroid hormone in CRF patients.
INFLUENCE OF DIETARY PROTEIN CONTENT ON TEE
COURSE OF EXPERIRENTAL DIABETIC NEPNROPATNY.
DLiu, J Neugarten, N Feiner, RG Schecht and
DS Baldwin, NYU and VA Ned Ctr, N.Y., N.Y.
We have examined the influence of dietary pro-
tein on the course of experimentel diabetic nephro—
pathy in male SD rats injected ip with streptozoto-
cm 60 mg/kg. Uninephrectomized control and diabe-
tic rats (N5—7 in each group) were fed either 20%
or 50% protein diets. Data after 16 weeks are
tabulated
Glucose Ser Alb UprotV GBN
mg/dl gm/dl ng/24hr thick (nm)
Diab 20% 480±30 1.8±2 64±15 117±5
Diab 50% 510±14 2.0±2 154±30 137±5
p value NS NS <0.01 <0.01
Cont 20% 110±10 3.0±1 22±2 117±8
Cont 50% 130±13 2.9±2 35±8 115±2
In diabetic rats, GmN thickness correlated with
level of proteinuria (r= 0.73, pcO.Ol).
One week after the induction of diabetes, glomeru—
lar dynamics showed the following:
n GFR SNGFR GC
RT 2A
ml/min ni/nm mmNG nl/min
Diab 20% 8 50±1 3,7±4 135±12
Diab 50% 9 51±2 2.7±1 180±6
p value NS <0.001 <0.001
from P
stop-flow
These results demonstrate that high dietary protein
aggravates experimental diabetic nephropathy as
evidenced by greater GBN thickness and increased
proteinurie. The accompanying reduction in renal
reaistance associated with increased GFR, 9A and
SNGFR suggeata that a hemodynamic mechanism
could be responsible for thin enhanced glomerular
damage.
'I '30
0.9±.l
l.3±.l
<0.001
45±2
55±2
<0.001
ON TEE POSSIBLE ROLE OF NEPHRON LOSS ADAPTATION
FOR Na IN THE CENTRAL NERVOUS SYSTEM ABNORMALITIES
OF CHRONIC RENAL DISEASE (CRD) IN UREMIC RATS.
R.Makoff*, M.S.Shspiro*, S.Wong*, R.Koraak*, N.S.
Bricker.UCLA,Program in Kidney Diseases, L.A., CA.
Although aluminum and Pm may contribute to
specific CNS abnormalities, the etiology of most
abnormalities is unknown. However, the putative
natriuratic hormone (NH) could be a potent CNS tox-
in in the central and peripheral nervous systass
by inhibiting Na transport. The rationale for this
hypothesis relates to: 1) NH is consistently eleva-
ted in plasma and urine in CRD;2) HN frequently has
been found to inhibit Na—K—ATPase activity; 3) NH
is a potent inhibitor of Na transport in systems as
diverse as isolated cells grown in culture (NDCK,
MDBK, 3T6, 3T3), in isolated epithelia from toad
bladder, in intact toad bladder and frog skin, in-
tact and diseased kidneys and isolated cortical
collecting ducts of the rabbit nephron. Studies
were performed on two groups of 200 gm Sprague—
Dawley rats. Animals were given 3mEq Na per day.
Uremic animals (n=9) failed to thrive. Mean GFR5
were 1.96 and 0.34 ml/min in normal and uremic
groups respectively. Fractional excretion of Na
were less than 1% in the normals and elevated in
the adapted uremics. Na—K—ATPase was measured on s
microsomal preparation of brain homogenate using
standard assay conditions. Ns—E—ATPsse approxi-
mated 50% of total ATPsse activity in the normal
and adapted uremic rats. There were no differences
in normals vs uremics for Mg or Ns—K—ATPsse act iv—
ity. Studies are in progress on ousbain displace-
ment and ATPsse activity in Na "unadapted" uremic
rats. If the CNS abnormalities do represent, even
in part,trsde—offs for Na sdsptstion,prevention of
fhe adaptation should prevent the abnormalities.
V
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REDUCED NUMBER OF CARDIAC BETA-ADRENOCEPTORS AND
BLUNTED ACTIVITY OF ADEMYLATE CYCLASE IN EXPERIMEN-
TAL UREMIA. Mann,J.F.E.,Jakobs K.-N., Nagel W.,
Schick M., Mausen M., Ritz E.,Dept.Int.Med..Univer-
sity of Neidelberg, FRG (intr.by D.McCarron)
It was previously found (Kidney Int.23,150a,1983)
that cardiac responses to isoproterenol are reduced
in urenia.To elucidate possible mechanisms,we fur-
ther investigated (a) binding capacity of cardiac
13—adrenoceptors and (b) activity of adenylate cyc-laze. Rats were bilaterally nephrectomized for 48 h
(NX) or shamoperated (SO). Nyperkalemia and acido-
sis were prevented in MX rats. (a) 13—adrenoceptor
density in a purified sarcolemmal preparation was
evaluated with 3N—dihydroalprenolol as ligand. (b)
Increasing concentrations of forskolin - which di-
rectly stimulates the catalytic subunit of adenyla-
te cyclase without binding to a cell—surface recep-
tor — were injected i.v. and heart rate (FIR) moni-
tored. Furthermore, adenylate cyclase activity was
measured in heart homogenates. (a) 13—adrenorecep—
tor density was reduced in 871 rats (Bmax vs
139+13 fmol/mg prot., p<o.ol, n=16 each) with no
change in KD (3.o vs 3.3 nM). (b) In vivo, MR-res-
ponses to forskolin were blunted in NM rats over
the whole dose—range ( MR: 65+8, and 121+11
beats/mm in MX- and SO-rats resp., n=8 each,p o.ol)
In vitro, baseline and maximally stimulated adeny—
late cyclase activity was lower in 871 than in SO
rats (n=6 each) (baseline: 34.8±3.2 vs 51.6±6.8,
pC0.05; maximum after forskolin 165±14 vs 246±18,
p<o.ol; maximum after isoproterenol: 50.8±6.3 vs
74.8±5.4 pmol cAMP/b mm/mg prot., pCo.o5).We con
dude that reduced chronotropic response to 13—adre.
nergic stimulation in experimental uremia is due
to reduction in cardiac 13—adrenoreceptor density,
and to blunted activity of adenylate cyclase.
EFFECTS OF VARYING PROTEIN INTAKE ON NITROGEN
METABOLISM IN CHRONIC RENAL FAILURE (CRF). B.J.
Naroni,* T.I. Steinman, N. Wslser, and W.E. Mitch.
Dept. Med., Harvard Ned. Sch., Boston, MA and
Johns Hopkins Sch. Ned., Baltimore, ND.
In patients with CRF, the urea appearance rate
(U) varies directly with nitrogen intake (IN)
However, the relationship between non—urea nitro-
gen excretion (NUN) and IN in CRF patients is not
known. NUN is equal to fecal nitrogen (TN) + the
difference between total urinary nitrogen (TUN)
and urinary urea nitrogen (UUN). These factors
were measured in 20 non—nephrotic CRF patients
(GFR 7.7+0.7 SE ml/min) undergoing measurement of
nitrogen balance (BN). Average BN was +0.11+0.22
gN/d. In 19 patients with unrestricted protein
intake (IN 6.4 to 15.1 gN!d or 40 to 94 g protein!
d) and a subset of 14 whose diet was subsequently
altered to s protein—restricted — ketoacid regi-
men (KA)(IN 4.1 to 6.6 gN!d), TN was similar
(16.2±1.1 vs 14.1±1.4 mgN!kg/d; pns). The dif-
ference between TUN—UUN was also constant: 16.8±
2.7 vs 18.5±2.7 mgN/kg/d for the unrestricted and
KA diets respectively. Therefore, NUN (TN+TUN—
UUN) averaged 30.8±2.0 mgN!kg!d. There was no
correlation between IN and NUN in the 20 patients
and no significant change in NUN when 1N was
varied in individual patients. In contrast to the
constant excretion of NUN, U (UUN + the change in
the urea pool calculated as weight x 0.6 x change
in BUN) correlated with 1N (r=0.88; p<.OD1). We
conclude: 1) U varies directly with protein intake
but NUN is remsrksbly constant; 2) total nitrogen
excretion can be estimated as U + 31 mgN,ikgi'd;
3) dietary compliance of stable CRT patients could
be assessed using U and this estimate of NUN.
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PROGRESSION OF EARLY RENAL FAILURE IN PATIENTS
WITH RENAL DISEASE OF DIVERSE ETIOLOGY ON LOW
PROTEIN DIET. Giuseppe Msschio*,Lasberto Oldrizzi*,
and Carlo Rugiu* (Intr.by S.G.Msssry) Division of
Nephrology,University Hospital of Verons,Itsly.
The rate of progression of early renal failure
was evaluated in 3 groups of adult patients with
various nephropathies on dietary protein and phos-
phorus restriction (about 0.6 g!Kg protein,700 mg
phosphorus). Group 1 had 33 p.with chronic glomeru—
lonephritis(GN) ,initisl serum crestinine(SCr) of
1.4 to 4.3 mg/dl(mean 2.2),followed for S to 94
months(mesn 44). Group 2 had 17 p.with polycystic
kidney disesse(PKD),SCr of 1.3 to 4.7 mg/dl(mesn
2.4),followed for 8 to 81 months(mean 42.3).Group
3 had 28 p. with chronic pyelonephritis(PN),SCr of
1.5 to 4.5 mg/dl(mesn 2.6),followed for 9 to 92
months(mean 41).The mean arterial pressure was 108,
114,snd 112 mmHg in the 3 groups,respectively.
In the regression anslysis between reciprocal cres—
tinine snd time,the slopes were —0.0017,—0.OO2S,
and —0.00016 dl/mg/month in the 3 groups,respecti—
vely. The difference between both groups 1 and 2
and group 3 was ststisticslly significant(pco.05).
The actuarial survival probsbility,sssuming as "re-
nal death" 5 SCr of 10 mg/dl,wss 45%,44%,snd 67%,
respectively,in the 3 groups,st 72 months.
It is concluded thst,st compsrsble dietary protein
snd phosphorus intakes and with no difference in
the mean arterial pressure,the rate of progression
of functionsl deterioration is significsntly lower
in p. with PN than in those with either GN or RED..
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STUDIES ON THE PATHOGENESIS OF CISPLATIN—INDUCED
HYPOMAGNESEMIA IN RATS. V. Mavichak*, G.A.
Quamme, N.L.M. Wong, A.B. Magil*, R.A.L. Sutton,
and 3.11. Dirks. Dept. of Med. & Path., Univ. of
British Columbia, Vancouver, Canada.
After three weekly IP. injection of cisplatin
(2.5 mg/kg), male Wistar rats (CP) developed
hypomagnesemia which was evident from the second
week and persisted throughout the ten—week
experiments (Plasma Mg 0.66±0.02 mM vs 0.81+0.02
mM in normal control rats, NL;p<O.Ol). Recollec-
tion micropuncture experiments were done on both
CP (n=l2) and NL (N8); the protocol consisted
of an initial control phase followed by IV
infusion of NgCl2 (a prime 0.5 ml of 150 mM
MgC17 and 60 Ml/uhin infusion of 40 mM MgCl2.
In the control phase, the overall GFR and FE Mg
were similar in both groups (GFR l.45 ml! nun,
FE Mg 5%). The proximal and distal tubular
transport of 1120, Na, K, Mg, Ca In both groups
were the same. Following elevation of Plasma Mg
to 2.1 mM In both groups, FE Mg was signifi-
cantly higher in CP than In NL (FE Mg 71+4 and
p<O.O25) while the GFR remained stable.
Tubular fuid obtained from the superficial late
proximal (LP) and early distal tubules (ED) of
CP after IV MgCl, revealed intact Mg transport
capacity (LP: TF7UF Mg 2.11±0.13 vs 2.22±0.15;
ED: TF/UF Mg3.3+0.65 vs 3.83±0.42) Light and
electron microscopy indicated pathological
changes were confined only to S3 segment of
proximal cortico—medullary nephrons with mild
focal atrophy and thickening of the basement
membrane. These studies suggested that the
alteration in Mg transport induced by cisplatin
may be confined to the S3 segment of the
cor tico—medullary nehron.
PROTEIN SYNTHIS, ENERGY LEVEL AND CELL
AMINO ACID IMBALANCE IN CHRONIC UREMICS.
Jack Metcoff, Seshachalam Dutta', Gayle Burns',
James Pederson', Billy Matter' Owen Rennert'.
University of Oklahoma Health Sciences Center,
Departments of Pediatrics, Medicine and Biochemistry
and VA Hospital, Oklahoma City, OK 73190.
In a previous study of 40 chronic uremics stabilized
by hemodialysis, multiple regression best subset
analysis identified combinations of plasma levels of
anino acids predicting cell levels of protein synthesis
(H LEUCINE incorp) and energy charge (Ech = ATP +
1/2 ADP/ATP + ADP + AMP) which were reduced in
these patients, compared to 32 normals: eg: Protein
Synthesis = a - glycine and alanine - valine +
methionine + tyrosine + ornithine + arginine; Energy
Charge = a - taurine + (glutamic acid + glutamine) +
citrulline - isoleucine + tyrosine - ornithine. The
leukocyte (..90% PM neutrophils) was used as the cell
model. We hypothesized that to improve protein
synthesis and energy charge would require correction
of the imbalanced amino acid levels. 18 chronic
uremics, stabilized on 3x/wk hemodialysis, were given
500ml 10% Aminosyn (Abbott) after each dialysis,
dialyzer detached, for 3 months 1.5-1.9kg synthetic
amino acids. Baseline studies showed decreased (p<.05)
protein synthesis, energy charge and in vitro glycolytic
flux (glucose + lactate). The amino ac1T1ifusions led
to decreased blood pressure and plasma cholesterol
level, but did not significantly improve cell
bioaetivites. The intracellular amino acid imbalance
worsened: valine, isoleucine, leucine, methionine,
lysine, and ornithine were reduced; arginine + glycine
were Increased. Only tyrosine and phenylalanine levels
normalized. We ascribe failure to correct cell
bloactivites to failure to correct the cell amino acid
Imbalance.
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PREVENTION OF GLOMERULAR INJURY BY PITUITARY
ABLATION IN RATS WITH REDUCED NEPHRON NUMBER.
TW Meyer,* JL Troy,* HG Rennke, and BM Brenner.
Brigham and Women's Hospital, Boston, MA.
Glomerular capillary hypertension and hyperper—
fusion have been associated with progressive glom—
erular injury following reduction in nephron num-
ber. In this study we subjected adult male rats
to 90% surgical reduction in nephron number fol—
lowed 4—6 days later by pituitary ablation (F) or
sham pituitary surgery (S). P rats received thy-
roid and corticosteroid replacement but no growth
hormone. Proteinuria (UprotV) glomerular dynam-
ics, and morphology were assessed 4 weeks after
renal ablation. Results: (mean I p<.O5)
GFR SNGFR U 0V Glom Vol
mi/mm nl/min mmHg mgjday 106 ij3
S(n=6) .35±.06 64±3 46±2 46±8 2.33±0.14
P(n=7) .25±.021 39±31 36±11 9±21 0.92±0.051
S rats had elevations in single nephron glomer—
ular filtration rate (SNGFR), mean transcapillary
hydraulic pressure difference (). and UprotV
similar to those found previously in the remnant
kidney (AJP 241:F85). These functional changes
were accompanied by a striking increase in mean
glomerular volume (Glom Vol) and by extensive
glomerular morphologic abnormalities including
mesangial expansion, intracapillary platelet and
fibrin deposition, and protein droplet formation.
Pituitary ablation reduced body weight, largely
prevented increases in SNGFR, and UprotV, and
maintained Glom Vol and morphology near normal.
These findings support the view that altered
glonuerular dynamics cause glomerular injury when
nephron number is reduced and show that pituitary
ablation can effectively limit progressive
glomerular injury in this setting.
J.61
INHIBITION OF MEDULLARY PROSTAGLANDIN (PG)
SYNTHESIS MAY CONTRIBUTE TO ANALGESIC NEPHROPATHY
(AN). N. Mittman and D. Schlondorff, Dept. Med.,
Albert Einstein College of Medicine and Beth
Israel Medical Center, New York, NY
The potential role of PG inhibition in AN was
examined. We used homozygous (jj) and heterozy—
gous (Jj) Gunn rats, jj rats having a known
susceptibility to AN. Four groups of rats (n7)
were studied: aspirin (ASA: 300 mg/kg Q.O.D. by
gavage) or sham—treated (control) jj and Jj rats.
After one week, slices of cortex, outer and inner
medulla from one kidney were incubated in buffer
and PG synthesis was determined by RIA. The
other kidney was examined histologically.
A marked corticomedullary gradient of PG
synthesis was observed in all groups. PGE2
synthesis was significantly higher in outer
medulla, but not cortex or inner medulla, of jj
(38±6 ng/mg prot) than Jj rats (15±3) (p<O.Ol).
ASA decreased PGE synthesis in all regions, but
outer medullary PE remained higher in jj (18±3)
than Jj rats (9±2) p<O.O5). PGF2 was also
significantly higher in the outer medulla of jj
rats with and without ASA (p<O.O5). These changes
in renal PG synthesis were accompanied by evidence
of renal damage in ASA—treated jj but not Jj rats
as evidenced by: increased incidence of hematuria
(p<O.Ol); increased serum creatinine (p<O.OS); and
increase in outer medullary histopathologic
lesions (p<O.OOS compared to either sham—treated
jj or ASA—treated Jj).
These results suggest that enhanced PG synthe-
sis may contribute to maintenance of renal
function and morphology, and that inhibition of PG
synthesis may lead to renal medullary lesions.
Cp Cr Tc HDLc Ec Tg LCAT
A 76±11 5.0±0.7 1.0+0.2 i.k-i-0.3 2.2±1.2 70±20
B 75±15 5.2±1.0 1.2±0.3 l.3j0.3 1.2±0.9 57±11
C 73±17 4.7±1.2 1.2±0.3 1.2±0.3 1.0±0.6 39±16
CONTRIBUTION OF BETA ADRENERGIC STIMULATION TO
THE MAINTENANCE OF POTASSIUM (K) HOMEOSTASIS
IN UREMIA. J.Montoiiu*, A.Martinez_Vea*, P.Arriza
balaga*, J.López_Pedret*, L.Revert* (intr. by
RL Sherman). Hospital Clinic. University of Barce
lona. Spain
To study the effect of epinephrine (E) on
K metabolism an i.v. E infusion (0.1 ).ig/Kg/min
for 30 sin) was carried out in 5 anuric hemodialy
mis (HD) patients. Serum K decreased from 6.6±0.2
to 5.4÷0.1 mEq/L (p<O.OO5) and there were signi-
ficant increases in heart rate, serum glucose
and insulin. Arterial pH, plasma renin activity
(PRA) and serum aldosterone (ald) did not change.
Propranolol (P), when infused i .v. (1.4 jig/Kg/mm)
simultaneously with E, blocked the decrease in
serum K.
Oral P (60 to 80 mg/day for 10 days) was then
given to 12 stable HD patients on a constant
diet of 50 mEq/K/day. In these patients pre HD
serum K increased from 5.1÷0.1 to 5.8±0.2 mEq/L,
(p<O.OO5) with the use of P, but not of atenolol
(50 mg/day for 10 days). Both P and atenolol
reduced heart rate, but neither drug changed
significantly arterial pH, blood glucose, serum
insulin, PRA or aid.
This shows that, in uremia, B adrenergic stimu
lation facilitates extrarenal K disposal. Beta—2
blockade by P can impair K tolerance in HO pa-
tients, probably by inhibition of intracellular
K uptake not mediated by pH, insulin or aid.
Atenolol at low doses is devoid of' this action.
If indicated in HD patients, cardioselective
p blockers might be preferable to rionselective
drugs.
VI
PARTIAL LECITHIN: CHOLESTEROL ACYLTRANSFERASE
(LCAT) DEFICIENCY IN BALKAN ENDEMIC NEPHROPATHY
(BEN). N.M. Paviovic, Z. Varghese, 3.W. Persaud,
V. Stefanovic, S. Strahinjic, V. Savic, and
3.F. Moorhed. Inst. for Nephrology and Haemo-
dialysis, Nis, Yugoslavia, and The Royal Free
Hospital, London, U.K.
_In order to investigate lipid profiles in
patients with BEN fasting blood samples were
follected from 81 healthy subjects, i.e. 19
controls (group A), age 35+8, from areas where
there is no incidence of BEN, 18 subjects (group B),
age 47±10, from endemic areas; were from families
with no history of BEN. The remaining 54 patients
(group C), age 36+16 were from families where BEN
existed. Their plasma creatinine (Cr), triglycer-
ides (Tg), total cholesterol (Tc), free cholesterol
(Ic), high density lipoprotein cholesterol (HDLc),
and LCAT activity were measured using standard
techniques.
Results are shown in the table. There were no
significant differences in Tc, Fc, HDLc, and Cr
between these groups. Tg was significantly lower
in group C (p<O.OO1) and group B (p4.O2) compared
with group A. The mean LCAT activity of group C
was significantly lower than that of groups A and
B (pO.OOl). These results suggest an involve-
ment of lipid abnormalities In the aetiology of
BEN. Further studies are in progress to elucidate
a mechanism for this partial LCAT deficiency. This
relationship between LCAT deficiency and BEN is
described here for the first time.
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INHIBITION OF THROMBOXANE SYNTHESIS PREVENTS PRO-
GRESSIVE RENAL DISEASE IN RATS WITH 5/6 NEPHREC—
TONY. M.L. Purkerson, A. Valdes, J. Yates*, A.
Morrison and S. Klahr. Depts. of Med. & Path.,
W1E.S & St. John's Mercy Hospital, St. Louis MO
Progressive disease occurs in the viable por-
tion of the kidney in rats with partial renal
ablation. Thi8 progressive glomerulopathy can be
prevented by heparin administration or by feeding
rats a low protein diet. It has been suggested
that the latter maneuver ameliorates the glomeru—
lopathy by preventing the development of hyperfil—
tration in the remaining nephrons. The present
studies examine the potential role of thromboxane
in the glomerulopathy of 5/6 nephrectomized rats.
After 5/6 Nx, rats were given vehicle or OKY 1581
(an inhibitor of thromboxane synthesis) for 5
weeks prior to study. The results were:
BP Cardiac U.Protein BUN Pcr
mmflg index mg/24 hrs mg/dl mg/dl
C(n5) 159+8.7 454+7 272+40 53+5 .91+.7
Rx(n5) 111+1.2* 363+18* 118+10* 34+2* .69+.2*
*significantly different from controlT(pc.OlT
In another group of rats, GFR averaged 0.72 ml/min
in 5/6 Nx controls and 1.54 ml/min in 5/6 Mx
treated rats (n5) (p'.Ol). Histological assess-
ment revealed 45.6÷11% abnormal glomeruli in 5/6
Nx control vs. 12.2±5.1% in 5/6 Mx treated. Acute
infusion of OK? 1581 to 5/6 Mx rats increased RPF
and GFR. Thus the presence of hyperfiltration
does not necessarily correlate with histological
damage in this model. Although the data do not
exclude a role for hyperfiltration in the progres-
sive renal disease of this model, they suggest
that other events presumably parallel with or due
to hyperfiltration are responsible for the glomer—
ulopathy in this model.
LYMORPHONUCLEAR LEUKOCYTE (PMN) STIMULATING
FACIOR(S) IN SERA OF PATIENTS WITH CHRONIC RENAL
FAILURE (CRF) - EFFECT OF PENAL TRANSPLANTATION.
M.S. Rhee,* S. St. Martin,* B. ZySoW,C N. Tremel,*
M.D. McGoldrick,* N. Gilboa and H.J. Meuwissen.*
Center for labs and Research, NYS Department of
Health and Department of Medicine and Pediatrics,
Albany Medical College, Aibany NY.
We have previously documented that sera from
patients with CRF contain factor(s) which enhances
P? oxidative metabolic activity, as assessed by
chemiluniimescence (CL) and superoxide anion gener-
ation. We have now studied the effect on CL of
sera fran 6 patients with mild renal iatpairment,
3 patients with acute renal failure and 12 pa-
tients who underwent kidney transplantation (Tx).
We found that CL generation in CRF sera before Tx
was significantly enhanced when compared to sera
of patients with mild or acute renal failure or
normals. The enhanced CL in CRF sera was reduced
to normal levels within 3 days after the Tx, con-
canitant with the decrease in sensa creatinine.
Peak CL of pre— versus post—Tx sera was 265±50.2
x 103 cpm and 136±18 x io3 cpm respectively (p'-
0.01), while peak CL in sera from normal healthy
adults was lO'+±S .1 x l0 cpm. The nolecular
weight of this stimulatory factor(s) is in the
range of 350 to 500 daltons as determined by gel
column chrcmatography. Our studies indicate that
the enhanced CL is due to accurrailation of the
stirmilatory factor(s) in circulation associated
with prolonged renal dysfunction.
252 Abstracts
1 .30
EFFECTS ON GLONERULAR MORPHOLOGY IN PARTIALLY
NEPHRECTOMIZED DOGS FED 56, 27, or 19% PROTEIN.
John L. Robertson,* Kenneth C. Bove, Gary S. Hill,
Michael Goldschmidt,* and John Tomaszewski.*
School of Veterinary Medicine, School of Medicine,
University of Pennsylvania, Philadelphia, and
Baltimore City Hospital, Baltimore, Maryland
It has been proposed that ingestion of high
dietary protein leads to sustained renal hyperper—
fusion and progressive glomerular sclerosis. This
hypothesis was tested in dogs with 75% reduction
in renal mass maintained for four years. Dietary
phosphate intake was identical in the three diets.
Twelve of twenty-one dogs survived the four years.
Mortality attributable to renal failure was not
correlated with diet. Dogs fed the standard (27%)
and high protein (56%) diet had increased renal
hemodynamics, GFR and C PAH, throughout the study
compared to those fed 19% protein (Invest. Urology;
16, 378, 1979.) Dogs fed 56% protein had a slight
increase in the severity of glomerular pathology,
evaluated by light microscopy compared to dogs fed
other diets. Two of four dogs (56% protein) had
moderate glomerular changes such as glomerular
sclerosis, mesangial proliferation, irregular
thickening of basement membranes and tuft adhe-
sions. In contrast, no significant ultrastructural
differences in glomerular morphology were found
between dietary groups. There were no significant
differences in the degree of foot process efface-
ment, mesangial proliferation, focal sclerosis, or
basement membrane irregularities. These results
do not support the hypothesis that high protein
feeding has a significant adverse effect on renal
function or morphology in dogs with moderate renal
insufficiency.
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INCREASED NUMBER OF BASOLATERAL SODIUM PUMPS PER
CELL PROVIDES THE DRIVING FORCE FOR INCREASED
TRANSTUBULAR SODIUM FLUX ACROSS THE PROXIMAL TUBULE
OF THE REMNANT KIDNEY. Saleh Salehmoghaddam*,
Timothy Bradley*, Nabil Mikhail*, Raisa Kheyfets*,
and Leon G. Fine. UCLA and U.C. Irvine, Schools
of Medicine, California.
Transtubular transport of sodium and water is
increased in the proximal tubules (PT) of remnant
kidneys (RK) (reduced nephron mass) studied in vi-
tro. To determine the driving force for this pro-
cess, we measured 1) the Vmax of Na-K-ATPase in
microdissected proxim1 straight tubules (PST)
(pars recta) using a "P-ATP method, 2) kinetics
of ouabain-sensitive 86Rb uptale by a highly puri-
fied suspension of PT, and 3) 3H—ouabain binding by
isolated PT cells. Basolateral membrane area was
determined by histomorphometry on isolated perfused
PST. RK were compared with normal (N) kidneys.
PST Basolat.Area : units
PST Na-K-ATPase: nrnol/nin/min
Protein/Cell : pg
Rb Uptake:Vmax (nmol/miti/mg)
:Vmax per cell
f)iiabain-Rindina:molec x 1(14/cell 8.2 25.6
Conclusion: The hypertrophy of the PT of RK in-
cludes a symmetrical increase in basolateral mem-
brane area which explains the observed increase in
Na-K—ATPase/unit of length in PSI. 86Rb uptake/mg
protein is unchanged, but extrapolated uptake per
cell is increased 2.5—fold. Ouabain-binding per
cell is also increased 2.5-3-fold. Thus, the in-
creased number of sodium pumps/cell provides the
driving force for the increased transcel 1 ul ar Na
transport observed in the PT of the RK.
ThE SOLUTE SPECIFICITY OF A BIOLOGIC CONTROL SYSTEM
(BCS) FOR Na AND K IN CHRONIC RENAL DISEASE (CRD):
THE PHENONA OF INTERFERENCE AND OVERRIDE CAPACITY.
M. Shapiroj E. Mendoza,*N. Bricker. UCLA,Prograin
in Kidney Diseases, Los Angeles, CA
The solute specificity of two major BCS's (for
Na and K) was examined in chronically uremic (rem-
nant) rats. The intake of Na and K were 3 and 2—3
mEg/day. All animals were in Na and K balance with
nephron loss adaptations for both. Three groups
were studied, in each actue challenge loads of
either Na or K were given I.V. Gp I: KCL containing
twice the ECF K content (350 uEq); Gp II: 5% of
total ECF Na; Op III: 10% of ECF Na. The results:
were: Op I: AFEK: l4.O (SE) (p < .05), FENa,
no significant change; Op II: AFENa, 0.52 + .12;
Gp III: AFENa, 1.7 + o.1. The increase in FEK with
the 5% Na load was not significant, however, with
the 10% load A FEK was 28.9 + 11.9 (p < .05). Thus,
in a uremic rat with nephron loss adaptation for
both Na and K, a K load does not effect sodium
homeostasis, but a sodium load upsets K homeostasis.
The data indicate, therefore, that infusion of K
does not affect solute specificity of the sodium
control system; but sodium infusion and natri—
uresis interferes with the potassium control system.
Interference is transient. If the natriuresir
is maintained, K depletion does not follow. Thus,
the control system for potassium and presumably
for all other key regulated solutes contains an
"override capacity."
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EFFECT OF GRADED RENAL INSUFFICIENCY ON PLATELET
FUNCTION AND VASCULAR PROSTACYCLIN (PG12) SYNTHESIS
M. C. Smith,* D. Shapiro,* and M. Connors,* (intr.
by M. J. Dunn). Dept. Medicine, Case Western
Reserve University, Cleveland, Ohio
Alterations in platelet and vascular arachidodic
acid metabolism have been linked to the uremic he-
mostatic defect. We measured platelet aggregation
(PA) in response to 50 iM ADP (AO.D. 50) , platelet
thromboxane B2 (TxB2) formation (pg/ml), plasma 6-
keto-prostaglandin F10 (6KPGF10) levels (pg/ml)
and vascular 6KPGF10 production (pg/mm2) in a ca-
nine model of graded renal insufficiency. Eight
dogs underwent serial renal artery ligation, uni-
lateral nephrectoxny and ligation of the remnant
ureter. Results are shown in the table.
Stage
o
S(mg/dl)
1.1±0.1
AO.D.50(%)
67±4
TxB2 Vasc 6KPGF1
2340±1210 180±50
1 1.6±0.2 49±11 1030±260 130±20
2 2.5±0.2 39±12 830±480 340±80
3 9.2±1.0 14±6 490±310 300±70
p 0 vs 2 <0.01 <0.05 NS <0.05
p 0 vs 3 <0.0025 <0.0001 MS MS
6KPGF10 increased from undetectable levels
(Stage 0) to 280±80 pg/ml (Stage 3, p<O.Ol) and
correlated with vascular 6KPGF15 synthesis (r=0.60,
p<O.Ol) and platelet threshold aggregating concen-
tration in response to AD? (TAC) (r=O.41, p<O.O5)
Progressive loss of renal function (l/Scr) corre-
lated inversely with TIC (r=-O.39, p<O.OS) and vas-
cular 6KPGFi0 production (r=—0.48, p<O.Ol)
These results indicate that in this model of
renal insufficiency progressive loss of renal func-
tion results in reduced PA and TxB2 production. A
primary alteration in vascular P012 production
could account for the qualitative platelet defect
in chronic renal failure.
N
58
30.1
172
79
RK
76
46.2
450
67
RK/N
1.3
1.5
NS
2.6
3.1
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ORAL WPAMINE (f.) PXNI BEUJ REIL ELCOD FLLW
(F) IN MILD Cflt4IC BEN1L FAILLJI (cRF).
M.C.Stan, D.S. rner, R.M. Stote aiti R.G. Narins.
Trple tXkiv. Falth Sc. Center, Thila., PA.I has teen sn to increase 1F, glaierular fii—
traticn rate (GFR) ard scx3iun excretion (UNaV) '.then
aisinistered iritraveriusly to rormal ard edasatous pa-
tients. SEF—82526.J, an oral tenzazepire derivative, is
a pure I agonist. This drug acutely increases IF ard
UNaV wtien given orally to rtemal volunteers. Its ef-
fects in mild CPF re evaluated in 7 patients with
serus creatinines of 1 .3—3.4rng%. After establishjmg a
stable 1120 diuresis, 50—200 m of the drug as given
after 2-4 control pericds. 1SF, ('R ard UV fell l'
30 ard/or 60 minutes. Arterial bl pressure did rot
diange consistently. nal function returned to base—
lire at 24 hours.
PERID
FF t
(% diamge
'R
fran control t.aWvalues)
30mm.
60 mm
**s
Thus, unlike rormals, 1F, (I'R ard UV fell in
patients with mild CRF given this oral LA agonist. The
differenca may be caused bj 1) maximal fixed renal
vaamlilatation in mild CRF with diversion of blcrd to
other responsive tissues; 2) the drug may stimulate
vas)oDnstrictors or inhibit other vaamlllators; 3) ren-
al LA receptors may he fully octWied or altered in
Cw./
CHARACTERIZATION OF INTERSTITIAL CELLS FROM THE
HYDRONEPHROTIC RENAL CORTEX. D. Thcsnasson,*
B.B. Davis, and T.V. Zenser*. GRECC, VA, and
St. Louis Univ., St. Louis, MO.
Unilateral hydronephrosis (liNK) in the rabbit
is associated with cortical interstitial
infiltration which changes cortical function by
modifying receptor recognition, exaggerating
prostaglandin production and altering renal drug
metabolism. These experiments further examine
the cellular characteristics of cortical
infiltrates in liNK. Explant—derived cells were
cultured in minimal essential media suppismented
with 10% fetal calf sertsn and macrophage growth
factor. Mice were immunized with cultured cells
to develop polyclonal and monoclonal antibodies.
With polyclonal antibody immunofluorescent
staining of tissue slices, only interstitial
cells (IC) were positive. All explanted cells
stained. Cultures contained two cell types. One
a mononuclear cell which ingested yeast and
stained with monoclonal antibody to splenic
macrophages. By electron microscopy, it
contained lysoscsnal granules, indicating it was a
macrophage. The second was larger and contained
myofilaments indicating it was a fibroblast. IC
cultures from liNK but not contralateral kidney
responded to bradykinin (BK) by increasing PGE2
production, control 0.2 + 0.1 and BK 24.3 + 0.3.Doubling time for fibroblasts was 4.7 days.
Silica eliminated the macrophages, increased
fibroblast doubling time to 9.2 days and
eliminated the response to BK, 0.3 + 0.1. These
data indicte cortical infiltrates consist of
fibroblasts and mscrophages. They suggest
fibroblastic growth rate and BK responsiveness
are dependent upon the presence of macrophages.
t/.30
K REDUCES ARTERIOLAR & TUBULAR LESIONS N HYPERTEN-
SIVE DAHL KIDNEYS. L Tobian, D MacNeill MA Johnso}t
M Ganguli' J Iwai' Univ of Minnesota, Mpls., Minn.
Dahl S rats(20/group)were given 3 Purina diets
for 24 weeks; 4*NaCI-no added K(BPl7l); 4*NaC1-3.8*
K citrate(BP174); 4*NaCl—2.6*KCI(BP173). The added
K did not lower BP one iota but strikingly reduced
microscopic renal lesions. Focal tubular dilation
was scored blindly(100,severest lesions; O,normal).
Scores were: I.Renal cortex:no K(41);K citrate(20);
KCl(22) 50*imporvement p<.OO1; II.Outer medulla: no
K(79); K citrate(54); KCI(58)30*improvement p<.OO1.
III. Renal papilla: no K(49); K citrate (28); KC1
(28)43*improvement, p<.OO1. K citrate & KC1 both
virtually eliminated the thickened walls & narrowed
lumens of hypertensive renal arterioles without lo-
wering BP. In arterioles normalized for outer diam-
eter(OD), lumen size in 4*NaC1 rats averaged 26.0*
of OD in normotensive Dahl R rats (no added K) vs
20.4* in S rats(no added K)vs 25.3*in S rats(K ci—
trate)vs 25.3* in S rats(KC1). Thus 4*NaCl reduced
lumen size by 22*in S rats(p<.001); whereas adding
either K citrate or KC1 to 4* NaC1 increased lunen
size by 24*(p<.OOl). Wall thickness averaged 37.0*
of OD in R rats(no K), 39.8*in S rats(no K), 37.4*
in S rats(K citrate), 37.4* in S rats(KC1). Thus 4*
NaCl increased wall thickness by 8*in S rats(p<
.001) , whereas adding either K citrate(p<.OOl) or
KCI(p<.OOl)decreased wall thickness by 6*. The high
K diet, a stone-age hunter—gatherer diet, gave
marked protection vs arteriolar & tubular lesions
without decreasing BP. USA blacks have low K diets
& a very high prevalence of hypertensive renal
failure(l8 times higher than whites). In view of
these results, trebling K intake in hypertensive
young blacks might well save a good portion of
these kidneys.
THE IMPORTANCE OF SERUM FACTORS IN THE PERIPHERAL
GLUCOSE INTOLERANCE OF UREMIA Steven J. Wassner
and Jeanne B. Li, Penn State University, College
of Medicine, Department of Peds. Hershey, PA.
We utilized a physiologic, perfused muscle
preparation, the hemicorpus preparation (HCP) to
examine the cause of altered glucose metabolism in
chronic renal failure. HCP were performed using
partially nephrectomized, chronically uremic (U)
rats and two groups of sham—operated control
animals, rats fed ad lib. (ALC) and rats pair—fed
(PFC) to the level of U animals. U rats had
BUN/crest. levels of 19.6 and 0.11 mM compared to
control levels of 3.6 and 0.02 mM. HCP were
perfused with Krebs—Henseleit buffer, bovine
erythrocytes, albumin and 16 mM glucose. HCP
studies performed without the addition of insulin
demonstrated equal rates of glucose uptake (3.3
umol/h/g) in all three groups. Addition of
increasing amounts of insulin led to increased
glucose uptake. In ALC rats, glucose uptake was
maximal at 500 mU/ml of insulin (5.5 umol/h/g).
Unexpectedly, HCP from uremic rats showed no
insulin resistance and glucose uptake reached a
peak of 7.7 umol/h/g at 25 mU of insulin (p 0.005
vs ALC). PFC metabolized intermediate amounts of
glucose (6.9 umol/g/h). Urea, 60 mM, was added to
both ALC and U preparations which were then
perfused without insulin. Addition of urea
decreased glucose uptake in both ALC (15%, p
0.03) and U (22%, p < 0.001 ) preparations.
Therefore, in vivo, insulin resistance appears to
be due to circulating factors and is reversible by
perfusion in vitro with "normal" medium. Glucose
uptake in U rats then resembles that seen in food
restricted animals.
i szi uearance
Inulin Clearance p <.U5+ ijtlWmin
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DIVALENT ION METABOLISM, 1,25 DIHYDROXY-VITANIN D
(l,25D), PARATHYROID HORMONE (PTH) AND CYCLIC AMP
(Camp) IN EARLY RENAL FAILURE (ERr). L. Wilson*,
A. Felsenfeld, M. Drezner*, K. Kurokawa, and F.
Llach. Univ. of Okia. Nealth Sci. Ctr. and VANC,
OKC, OK and Duke Univ. Med. Ctr., Durham, N.C.
In patients (pts) with ERF, skeletal resistance
to PTE, phosphate (P) retention, and low l,25D
levels are factors in secondary hyperparathyroid—
ism. To evaluate these factors, EDTA infusion and
oral P load (1 gm) were performed in 11 ERF pts
(CCr 40—90 ml/min) and 5 controls before (B) and
after (A) 6 wks of 1,250 (.25 mcg BID). Signifi-
cant baseline changes (p<.Ol) in ERF B and A l,25D
were: Serum Ca (SCa) increased from 9±.l to 9.4±.2
mg/dl, Sp 2.6±.l to 3.4±.l mg/dl, 24 hr urinary Ca
71±16 to 179±42 mg and urinary Camp decreased from
4.3±.8 to 2.4±.6 nmol/min/lOO ml GFR.
Serum Cm (mg/dl) during EDTA infusion in ERF:
Time (Hrs) 0 2 8 12 24
5Ca' B 9.l±.2 6.6±.2 7.7±.2 7.9±.2 8.2±.2
SCm, A 9.4±.2 7.0±.2 8.2±.2 8.4±.2 8.9±.2
During oral P load in ERF:
Time (Hrs) 0 2 4 6
Sp B 2.9±.2 3.6±.2 3.5±.l 3.5±.1(mgJdl) A 3.3±.2 4.l±.2 3.7±.l 3.6±.l
TRP/GFR B 2.4±.2 2.3±.3 2.5±.2 2.2±.2
(mg/dl) A 2.9±.l 3.0±.2 2.5±.2 2.5±.09
In ERF, low values of l,25D, 18±7 (B) increased
to 35±5 pg/mi (A) as compared with controls 34±11
(B) and 29±2 pg/ml (A) respectively. In summary:
In ERF pts treated with l,25D: 1) baseline SCm'
Sp, UCa significantly increased and UCmmp de-
creased; 2) skeletal resistance to PTH improved
and renal handling of P normalized; and 3) low
basal values of l,25D returned to normal. In con-
clusion, l,25D deficiency may be important in ERF.
DOPA, DOPANINE, AND NOREPINEPMRINE IN RENAL
INSUFFICIENCY. Nsneen Wvnn.* S. Sujatha Reddy,*
Alvin Goodman, Howard Hoffman,* C. Martin Bunke,*
and Harold D. Itskovitz. New York Medical College,
Dept. of Medicine, Valhalla, Mew York.
Dops may be converted to dopamine intrsrenally
secondary to the action of dopm decarboxyissepres—
ent in renal tubules. Renal dopsmine is readily
excreted in urine whereas the amino acid dopa is
largely reabsorbed and retained in the blood. We
measured reductions in the urinary excretion of
dopamine in 23 patients with renal disease in di-
rect correlation with degree of renal insufficien-
cy. Mean plasma levels of dopa were elevated in
patients with renal insufficiency (2167 pg/mi
995, N=45) compared to patients without kidney
disease (1084 pg/ml± 177, N=l4). Elevated plasma
dopa concentrations were observed in 33/35 patients
with CCr3O ml/min. The elevated plasma dopalev—
els could not be related to type of renal disease
or drug therapy. Although dopm may affects sympa-
thetic nervous activity, plasma dopa levels did
not correlate with plasma norepinephrine (ME) in
these patients despite the fact that ME was also
elevated in patients with renal disease compared
with normal (471 pg/ml± 282, M=44 vs. 312 pg/ml±
109, M=14). After hemodialysis plasma dopa de-
creased from 2443 pg/mi 1260 to 1800 pg/mi 882
(M=45) whereas plasma NE showed no significant
change (442 pg/ml± 267, N=44 to 456 pg/ml± 213,
N=43). Although dopa can act as s hypotensive
agent it is not known whether elevated plasma dopa
affected the blood pressure of renal patients
since many were taking mntihypertensive medica-
tions.
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RELATIONSEIP BETWEEN K EXCRETION AND THE STRUCTURE
OF THE INITIAL CORTICAL COLLECTING TUBULE: EFFECT
OF 75% NEPHRECTOMY. R.K. Eslups*, J.B. Wsde*,
B. Stanton, and G. Giebisch. Depts. of Physiology,
Univ. of Maryland School of Med., Baltimore, MD,
snd Yale Univ. School of Med. Mew Haven, CT.
A close positive correlation has been observed
between basolateral membrane area of principal
cells in cortical collecting tubules and K
secretion by this segment, suggesting that K
secretion by principal cells is in part dependent
on membrane area. Since a reduction in renal mass
is known to augment K secretion by the remaining
collecting tublea, ultrastructural and clearance
studies were carried out in rats 10 days after 75%
nephrectomy (NPX) to examine the relationship
between cell morphology and K transport. In the
clearance studies, FEK incremaed from 23.4 3.8%
in sham—operated rats (n7) to 63.9 10.1%
(p<O.OO5) in NPX rats (n=8), and GFR decreased
from 3.34 0.27 ml/min to 1.35 0.16 mi/mm
(p<O.OOI). Morphometric analysis of initial
cortical collecting tubules showed that the baso—
lateral membrane surface density (Sv; membrane
area/cell volume) o prncipa1 cells increased
from 2.32 0.12 pm him in sham—operated rats
(n.4) to 4.11 0.20 pm2/pm3 in NPX rats (n6,
while cell area increased from 57.9
2.8 pm to 82.8 6.8 2 (p<O.OS). These
morphologic changes appear to be cell type and
tubule segment specific since the basolateral
membrane Sv and cell area of intercalated cells in
initial cortical collecting tubules and cells of
distal convoluted tubules were unchanged by MPX.
In conclusion, enhanced K excretion following NPX
may be mediated, in part, by a specific increase
in principal cell bmsolateral membrane area.
JIMPAIRED PROXIMAL TUBULE FUNCTION IN HEYMANM NEPH-
RITIS (EN). M.J. Zamlauski—Tucker, J.B. Van Liew
and B. Noble. Physiology & Microbiology Depts.,
SUNY/Buffmlo; and VA Medical Center, Buffalo, MY.
RN in rats is a unique model for the study of
kidney disease since membranous glomerulopmthy is
accompanied by immunologically mediated damage to
proximal tubules (PT). Injury to the PT occurs
during a limited and well—defined period in the
disease when antibodies are deposited on the
brush border (Kidney Int. 18:328, 1980). Measure-
ments of kidney function made by micropuncture and
clearance techniques in the early weeks of MN
(Stage 1) before the onset of proteinuria show no
significant abnormalities in GFR, PT function
((TF/P)IM), PAIl clearance (CPAH) and PAN extrac-
tion (EPAH). In Stage 1, PT morphology is normal
and there are only minimal lesions in giomeruli.
With the onset of proteinurim (Stage 2), antibody
mediated injury to the PT occurs. GFR mmd single
nephron GFR (SMGFR) decrease. Compromise of PT
function is evidenced by decrease in late proxi-
mal (TF/P)IN and drop in CPAN due to decreased
EPAN.
n
GFR CPAN SMGFR (TF/P)IN
ml/mmn.gKW nl/mmm.gKW
Normal 6 1.1±0.2 2.9±0.1 30±5 1.9±0.1
Stage 1 10 1.1±0.1 2.3±0.2 26±7 1.9±0.1
Stage 2 13 0.6±0.1* 1.4±0.3* 18±1* 1.5±0.1*
* significantly different from normal at p<O.O5.
Thus, impaired function of PT ma well as glomeruli
develops in Stage 2 of MM as a consequence of immu-
nological injury.
'I,
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DIETARY PROTEIN RESTRICTION LIMITS GLOMERULAR
HYPERFILTRATION IN EXPERIMENTAL DIABETES.
R Zatz,* TW Meyer,* JL Noddin,* AW Nunn,*
JL Troy,* and BM Brenner. Brigham and Women's
Hospital, Boston, MA.
Dietary protein restriction has been shown to
limit glomerular hyperfiltration when nephron
number is reduced (AJP 241:F85). In the current
study we sought to determine whether similar
dietary protein restriction could limit hyperfil—
tration observed in diabetic rats with moderate
hyperglycemia (KI 19:410). Rats made diabetic
with streptozotocin (60 mg/kg) were studied after
2—10 weeks on diets containing 6% casein (LP) or
50% casein (HP). Blood glucose (BG) was main-
tained between 200 and 400 mg/dl with daily
injections of heat—treated ultralente insulin.
Results: (mean SE, § p<.O5).
BG KW GFR SNGFR W
mg/dl g ml/min ——nl/min—— mmHg
HP 300 1.61 1.86 59 224 45
n8 0.06 0.08 3 26 4
LP 328 1.O2 1.O0 34 102 40
n=6 0.05 0.11 4 18 1
In HP diabetic rats increased kidney weight
(KW) was associated with elevation of the glomeru—
lar filtration rate (GFR) and single nephron GFR
(SNGFR) due to increases in glomerular plasma flow
(QA) and mean transcapillary hydraulic pressure
gradient (P) above normal levels. Results in LP
rats with equivalent blood glucose levels show
that dietary protein restriction can effectively
limit diabetic renal hypertrophy and hyperfiltra—
tion despite persistent moderate hyperglycemia.
Peritoneal Dialysis
LONG-TERM CLINICAL TRIAL OF THE GORE_TEXtW PERI-
TONEAL CATHETER(GTC). W. H. Bay and S. L.
Powell*. Ohio State University, Columbus, OH.
The GTC was designed to decrease the inci-
dence of tunnel infections, catheter cuff extru-
sions and exit—site infections. The GTC has an
external and intra—abdominal silastic segment
and a transcutaneous segment with a subdermal
flange and subcutaneous cuff of expanded
polytetrafluoroethylene (PTFE). The results
with GTC and Tenckhoff catheters at OSU were
retrospectively compared.
GORE-TEX TENCKHOFF
57 47Number of Catheters
Number of Patients
Catheter Month Followup
15 mo Catheter Survival
Incidence/Patient Year
u.z
1.1 1.4
0.0 0.08
0.65 0.50
0.28 0.23
0.19 0.13
Tunnel Infections
Peritonitis
Cuff Extrusions
Exit-site infection
Dialysis leaks
Hernias
*p< .05
Conclusion Compared to the Tenckhoff cath-
eter, there is a significantly decreased inci-
dence of tunnel infections with the GTC. This is
possibly due to the PTFE preventing bacterial
sequestration and migration. In other aspects,
the GTC and Tenckhoff catheters performances
were similar. Patients with repeated tunnel
infections and recurrent peritonitis may benefit
froo Gore-Tex catheter placement.
PROTAMINE SULFATE(PS) PREVENTS BACTERIAL PERITONIT-
IS IN AN EXPERIMENTAL MODEL OF CARD._T.R.Beam*,L.
Catalano C.J.Bentzel and B.K.Mookerjee. V.A.Hospi
tal, and SUNY at Buffalo,NY.
We have previously shown in an experimental
model of CAPD in NZW rabbits that PS reversibly
increases peritoneal clearences and has bacterici-
dal activity in—vitro against S.Aureus,S.Epideriui—
tis,E.Coli,P.Aeruginosa but not S.Marcescens(ASN—
1982,page 66A).We now show here that inclusion of
PS(lOOug/ml)in dialysis fluid is extremely effec-
tive in preventing induced peritonitis.
Rabbits were evaluated in pairs,one with bilate
ral nephrectomy(Nx) ,the other"Sham Nephrectomy".
Dialysis was done with 1.S%Dineal,lOOnil/kg/cycle,3
cycles/day.Tenckhoff catheter was placed on day of
surgery.48hrs later,rabbits were inoculated intra—
pertoneally with E.Coli(103)versus S.Mercescens
(10 ).Peritoneal cultures were performed on days 4
and 5 through a separate abdominal incision.
ORGANISM COND. DRUG DEATH RATE INFECTION RATE
BYDAY5 BYDAY5
E.Coli Nx none 5/6 5/6
E.Coli Nx PS 1/5 1/5
E.Coli Sham none 3/6 5/6
E.Coli Sham PS 0/5 1/5
S.Herc. Nx none 3/4 2/2
S.Merc. Nx PS 1/7 3/7
S.Merc. Sham none 0/4 3/4
S.Merc. Sham PS 1/7 6/7
CONCLUSION :1) PS prevents peritonitis caused by
organisms that are sensitive to it in—vitro.
2) These organisms are responsible for majority of
clinical cases of peritonitis in CAPD.Protamine
may have potential in reducing incidence of
peritonitis in patients who are on CARD.
PERITONEAL TRMSFER OF AZTREONAM IN PATIENTS DU-
RING CONTINUOUS AMBULATORY PERITONEAL DIALYSIS.
N.D. Bolton*, J.S. Gerig', W.M. Scheld*, E.A.
Swabb* and W.K. Bolton (intr. by P.1. Lobo), Uni-
versity of Virginia School of Medicine, Charlottes-
ville, Va.
The present study examined peritoneal transfer
of the new monobactam antibiotic, aztreonam, rela-
tive to urea clearance (CLurea) in patients on
continuous ambulatory peritoneal dialysis (CAPD).
One gram of aztreonam was given i.v. or in dialy—
sate, and kinetics were determined over 48 hr of
routine CAPD (6—hr dwell time). After i.v. dosing,
aztreonam serum half—life was 7.08 hr; dialysate
recovery, 9.74% of dose; CLserum, CLrenal, CL
peritoneal dialysis and CLother were 23.8, 0.5,
2.1, and 21.3 ml/min, respectively. CLurea by
CARD was 6.52 ml/min. Thus, CLaztreonam during
CAPD was 32% of CLurea; CLaztreonam may be estima-
ted for any individual CAPD patient and CARD proce-
dure from CLurea. Aztreonam was detectable in
dialysate at 48 hr (8 exchanges) after peritoneal
administration in the first exchange.
For patients on CAPD, the standard dose of az—
treonam should be given as a loading dose, fol-
lowed by one—fourth the loading dose at standard
dose intervals. For peritonitis due to suscep-
tible organisms, a 1 gm i.v. loading dose followed
by 0.5 gm intraperitoneally every 6 hr is sug-
gested.
.30
Abstracts 255
"54
47
386
60%
37
478
68%
256 Abstracts
SUBDIAPHRAGMATIC FLUID MIMICKING LOCULATED PEEl-
CARDIAL EFFUSION (PE) ON ThE ECHOCARDIOGRAM. VMpese, R. Bream, PAN Chandraratna, SG Massry and
SH Rahintoola. Dept. Med., Div. Nephrol. and
Cardiol., USC Sch. Med., Los Angeles, CA.
PE is common in patients with renal failure and
loculated effusions are not infrequent. A sub—
costal view of a 2 dimensional echocardiogram
(2DE) performed in one critically ill peritoneal
dialysis patient suspected of having cardiac tam—
ponade showed a large anterior echo—free space with
a dense linear structure traversing the space.
This was interpreted as a large, loculated, anteri-
or effusion with an adhesion. At autopsy, the
patient had no pericardial effusion but had sub—
diaphragmatic fluid. In order to examine whether
such a false positive 2DE finding is frequent, we
evaluated 11 patients treated with peritoneal
dialysis. 2DE parasternal long axis, short axis,
suboostal and apical 14 chamber views were obtained
prior to and after the administration of 2 liters
of dialysate. Eight of 11 patients had a satis-
factory 2DE. Seven of these eight had an anterior
echo—free space only in the subcostal view after
administration of dialysate that was not present
prior to infusiou. A linear density was seen with-
in each space (as seen in our initial patient),
which represented the falciform ligament. The data
show that in patients on chronic PD, an isolated
anterior echo—free space in the subcostal view with
a dense linear echo within it, represents subdia—
phragmatic fluid and should not be misinterpreted
as loculated pericardial effusion with adhesions.
Screening for pericardial effusion in urenic
patients should be performed only after drainage of
the peritoneal cavity.
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ANALYSIS OF PERITONEAL MONOCYTES FROM PATIENTS
UNDERGOING CONTINUOUS AMBULATORY PERITONEAL
DIALYSIS (CAPD): C. Goldstein, S. Douglas*, G.
Morrison, E. Neilson University of Pennsylvania,
Philadelphia, Pennsylvania
Divergent rates of peritonitis (RP) among CAPD
patients (PT) prompted systematic study of perito—
neal host defense. PT (N=42) with high and low RP
were included, uninfected at time of study. No
demographic or renal disease variable correlated
with RP. Cell counts o overnight exchange dialy—
site averaged 8.6 x 10 , >75% peritoneal mono—
cytes (PM) by morphology, adherence and esterase
staining.Cell counts of control peritoneal lavagesfrom laproscopy in uninfected women (C) averaged
8.5 x 100 (N=12), >92% PM.
PM from PT and C were normal by light, phase
and electron microscopy. PM-PT had greater
morphologic heterogeneity. Fc receptors were
present on PM-PT by erythrocyte (RBC) resetting;
some RBC were phagoc'tosed. No viable
intracellular bacteria were recovered from PM-PT
lysates (N=7). Measurements of ecto—S1nucleotidase
(N=22) were most consistent with PM—PT and PM—C as
blood derived monocytes, not resting macrophages.
HLA-DR antigen was present on 62% PM-PT 85% PM-C
and 81% peripheral blood monocytes (PBM5 by
immunofluorescence. Chemotaxis (N=17) showed in-
creased response of PM-PT over PM-C at 1 (p<O.02)
and 24 (p<O.O01) hrs after isolation but greatly
reduced response of PM-PT and PM—C relative to
PBM.PM-PT chemotaxis did not change from 1—24 hrs
in culture.Hydrogen peroxide generation (N18) was
normal in PM-PT and PM—C.
We conclude that PM—PT are structurally normal,
able to phagocytose and generate toxic oxygen
metabolites. The greater chemotactic response of
PM—PT may be due to steady peritoneal repopulation
with more motile cells or to local toxicity of
fresh dialysate, preferentially selecting a more
chemotactically active PM subpopulation.
THE PEEL AWAY METHOD FOR INSERTION OF TENCKHOFF
CATHETERS. Alejandro R. Gonzalez*, Gerald M.
Goltz*, Charlotta L. Eaton*, Grace Ratajeski* and
Jeffrey W. Olin* (Intr. by Donald G. Vidt).
Western Pennsylvania Hospital, Department of
Nephroiogy, Pittsburgh, Pennsylvania.
The Tenckhoff catheter (TC) remains the most
commonly used access for chronic peritoneal dial-
ysis. Many nephrologists shy away from inserting
the TC using the Tenckhoff Trocar (TT) because the
technique is cumbersome, time consuming and poten-
tially may injure intra abdominal organs.
We have developed a method for bedside inser-
tion of TC which is rapid, easy to perform and so
far not associated with complications.
The skin is prepped in the usual manner. A
1—1.5 cm incision is made and a temporary dialysis
catheter is inserted. The abdomen is filled with
2,000 cc of dialysate. A guidewire is introduced
through the temporary catheter and the temporary
catheter is removed. A 1/17 French introducer with
peel away sheath (Cook. Inc.) is advanced over the
guidewire with a twisting motion. Once the intro-
ducer and sheath are well within the peritoneal
cavity, the guidewire and introducer are removed
leaving the peel away sheath in place. The TC is
introduced into the peritoneal cavity through the
sheath. The sheath is peeled away from the TC as
the catheter is advanced further. A subcutaneous
tunnel is made using the standard technique.
We have now performed this technique in 22
patients. The catheter has functioned normally in
all patients except one and there have been no
complications associated with catheter insertion.
The 'peel away" method for TC insertion is
safe, rapid, easy to perform and is an excellent
alternative to the TT.
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INTRAPERITONEAL ADMINISTRATION OF TOBRANYCIN
DURING CONTINUOUS AMBULATORY PERITONEAL DIALYSIS
(CAPD). Charles E, Halstenson*, Gary R. Matzke.
Christina M. Comty. Regional Kidney Disease
Program, Hennepin County Medical Center,
Minneapolis, MN 55415
A method of administering tobramycin to CAPD
patients (pts) with peritonitis has been develop-
ed to achieve peak serum concentrations (SC) of
6—8 mg/i and trough SC of 2 mg/l and allow out-
patient therapy without parenteral drug admini-
stration. Four pta, age 59 4.5 yrs (mean SD)
stable on CAPD, performing 4.8 0.5 exchanges
per day were evaluated. Three pta were infected(2 peritonitis, 1 tunnel). A loading dose of 1.93
.26 mg/kg of T was added to a 2 L bag of
Dianeal, infused into the peritoneal cavity and
was allowed to equilibrate for 6 bra. Blood
samples were obtained at the end of this
exchange, 24 and 48 bra later. The peak SC post
the loading dose was 6.6 1.1 mg/l. The SC 48
hrs after the load was 3.6 0.2 mill. Sub-
sequent doses (0.96±0.29 mg/kg) every 48 bra
maintained peak SC of 6.9±0.7 mg/l and trough SC
of 2.6±0.4 mg/l. The pharmacokinetic parameters
of T were: half—life 38.7 10.6 hrs; volume of
distribution 0.301 0.075 1/kg, total body
clearance 6.9 1.2 mi/mitt. To achieve and
maintain peak T SC of 6—8 mg/l and trough SC of
2—3 mg/l, an intraperitoneal (IF) loading dose of
1.8 mg/kg is recommended followed by a main-
tenance dose of 1.0 mg/kg every 48 hrs. In-
dividualization of therapy is recommended when
available. Intermittent IF dosage of T is
feasible, reproducible and is a safe and
effective method of treating infected CAPD pts.
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VANCOMYCIN(V) PHARMACOKINETICS IN CONTINUOUS AMBU-
LATORY PERITONEAL DIALYSIS(CAPD) PATIENTS WITH
PERITONITIS(P). A.M. Harford, D.A. Sica, T. Tarta—
glione,* R.E. Polk,* H.P. Dalton,* W.J. Poynor.a
Medical College of Virginia, Depts. Medicine,
Pharmacy and Microbiology, Richmond, Virginia.
(P) remains a major drawback of CAPD. While mul-
tiple treatment regimens have been advocated, there
is still no definitive treatment. This study exa-
mined both serum(S) and dialysate(D) pharmacokinet—
ics of intravenously(IV) administered (V). (V) is
uniquely suited to management of CAPD (P) because
of its prolonged half—life in renal failure and its
ability to eradicate most gram positive organisms.
Fol lowing the diagnosis of (P) by standard criteria,
5 pts. with 7 episodes of (P) were treated with 1gm
of (V) IV. Both (s) and end—of—dwell (0) samples
were collected frequently over 7 days. In addition,
multiple (D) samples were obtained during selected
exchanges at timed intervals in order to elucidate
the appearance time of (V) into newly instilled (D).
Calculated parameters were: (n=7)(mean+SEM)
T- (term dim half—life) 93+15.5 (hrs)
Vdss (vol dist steady state) 1+9+2.14 (L)
C1TB (total body clearance) 1+.5+.72 (cc/din)
Cls (peritoneal clearance) 3.82+.+5 (cc/mm)
T was markedly prolonged and C155 was negligible.
Despite this, bactericidal Cv) levels(>3mcg/ml)were
maintained in (D) for 7 days following the single
dose of (V). Equally important was the presence of
cidal concentrations of (V) within 5mm of the en-
try of (D) into the peritoneum. This study unequiv-
ocally demonstrates rapid entry of (V) into CD). We
have also shown that cidal levels of this drug are
maintained in both (0) and CS) for up to lwk fol-
lowing an IV dose. These findings suggest a major
role for (V) in the initial therapy of CAPD (P).
J.54
ALUMINUM METABOLISM AND REMOVAL DURING CAPD.
C. Hercz,* D.S. Milliner,* J.R. Shinaberger, A.R.
Nissenson, R.E. Cutler, W.G. Goodman, D. S.
Gentile, A.P. Kraus, Jr., & J.W. Coburn. Depts
Mcd, VA Wadsworth Hosp & UCLA Sch Mcd, & partici-
pating centers, Los Angeles, CA.
Although aluminum (Al) accumulation is a major
factor leading to osteomalacia in ESRD, the effect
of CAPD on Al removal and metabolism is not well
defined. We measured Al in 8 separate lots of
fresh CAPD fluid of varying dextrose concentrations
and in serum (s) and 24—hr pooled outflow dialysate
(D) collected on 4—6 occasions in 18 CAPD patients.
Inflow DA1 content was <6 ug/L. SAl was elevated
to 103.0+15.0 (SE) ug/L (normal <10 ug/L) and total
24 hr DA1 removal was 206±23 ug/day; these values
compare with 70—100 ug removed per 4 hr hemodialy—
sis in patients with comparable SAl. D/S Al ratio
was 0.24±0.03, range 0.12 to 0.44; 24 hr DA1 remo-
val correlated closely with SAl, DAL (ug/day) 1.2
X PAl (ug/L) + 80, r 0.81. SAl correlated with
historical data on total Al—gel intake (daily dose
X moe of dialysis) for 17 patients, r0.60; 1
outlying patient had SAl, 209 ug/L and intake of
3.6g Al/day X 2 mos, suggesting Al hyperabsorption.
In a CAPD patient with Al—related osteomalacia,
i.v. deaferrioxamine (DFO) raised SAl to 1300 ug/L
and 24hr removal was 3.5 to 4.7 mg after 6 g DFO.
After 5 mos of regular DPO, 6 g/wk, SAl fell to
300—400 ug/L end DA1 was 2.1 g/24 hra.
These data indicate that the amounts of Al regu—
larly removed by CAPD exceed the quantities removed
by MD; however, the slow rise in SAl with duration
of dialysis suggests that Al accumulation, probably
from Al—containing gels, exceeds this removal. The
use of i.v. DFO mobilizes and substantially in-
creases Al removal by CAPD.
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DECREASE IN PERITONITIS RATE AMONG CAPD PATIENTS
TREATED WITH THREE, 3—LITER EXCHANGES PER DAY.
Donald Kim, Ramesh Khanna, George Wu, Stephen I.
Vas, Dimitrios G. Oreopoulos. Toronto Western
Hospital, Toronto, Canada.
In a prospective study all new patients in our
CAPD program were dialysed with 3—liter exchanges
during the first training day and continued with
this if they tolerated it. Of 47 new patients, 17
(36%) (Group A) tolerated 3—liter exchanges,where—
as the remaining 30 (Group B) were treated with 4
x 2 liter exchanges per day. There were 14 men and
3 women in Group A with an average age of 47 years
and a mean body surface area of l.7m2. In Group B
there were 15 men and 15 women with an average age
of 52 years and a mean body surface area of l.6m2.
The average follow—up period was 6.4 and 7.1
months respectively. Of the Group A, 8 patients
Continue on CAPD, 6 were transplanted and 3 were
converted to 2—liter exchanges because of short-
ness of breath, abdominal distension, and shoulder
pain. After 3 months on CAPO 69% of the Group A
patients were fully rehabilitated vs 59% in Group
B. There was no difference in biochemical and B.P.
control between the two groups nor in the 24—hour
protein losses in the dialysate. The peritonitis
incidence in Group A was one episode every 55 pat-
ient months, significantly lower (p(0.O5) than
that in Group B — one episode every 14 patient
months. In conclusion, one—third of the CAPD pat-
ients will tolerate 3 x 3 liter exchanges per day.
This scheme leads to significantly lower infection
rate and less interference with daily routine al-
lowing a higher rehabilitation rate. We recommend
that the patients who tolerate the 3—liter ex-
changes should be identified in the beginning of
their treatment in order to improve further the
results of CAPD.
FREE AMINO ACID LOSSES IN PATIENTS ON CONTINUOUS
AMBULATORY PERITONEAL DIALYSIS OVER ONE YEAR.
Victor A. Klimas,* Martin J. Schreiber, Herbert
Naito,* Donald 13. Vidt, and Robert J. Cunningham.
The Cleveland Clinic Foundation, Cleveland, Ohio.
Protein losses and amino acid (AA) supplement-
ation in peritoneal dialysis solutions have re-
ceived increasing attention in patients on CAPD.
We prospectively analyzed plasma-free AA levels
during the initial training week and again at 1
year in 22 patients (male 15, female 7), mean age
of 50 years, on CAPD. The plasma AA levels were
analyzed using a Beckman model 119 amino acid
analyzer. The medical records on all 22 patients
were reviewed and clinical data (diabetic-non-
diabetic, laboratory values, episodes of peri-
tonitis, nutritional assessments, and dialysis
complications) were correlated with measured AA
values. Free AA losses in the peritoneal dialys—
ate were measured in conjunction with plasma-free
AA in a select group of these 22 patients to
determine whether selective AA losses occurred.
The data from these 22 CAPD patients demonstrat-
ed an elevation in initial hydroxyproline, citrul-
line, cystathionine, l-methylhistidine and 3—
methylhistidine when compared to a control populat-
ion. These AA elevations did not change over 1
year on CAPD. There were no deficiencies of
essential or nonessential AA in these patients.
Analysis of the 24 hour dialysate indicated only a
slight loss of free AA per day on CAPO (29.03
6.8 mg/dl). All AA were removed in proportionate
to their plasma levels. We conclude from these
preliminary data that ESRD patients on CAPD do
not suffer severe AA loses and that routine AA
supplementation todialysate may not be warranted.
Further studies are currently underway.
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/ABSENCE OF SEVERE SECONDARY HYPERPARATHYROIDISM
IN DIABETIC DIALYSIS PATIENTS. Stephen B. Kurtz,
James T. McCarthy William J. Johnson, Mayo Clinic,
Department of Nephrology, Rochester, Minnesota.
During a 4 year period, 22 patients were main-
tained by continuous ambulatory peritoneal dialysis
(CAPD). Of these, 13 were nondiabetic and 9 were
diabetic. Similarly, 45 patients were maintained
by hemodislysis (MD) of which 30 were nondiabetic
and 15 were diabetic, These patients were evalua-
ted for severe secondary hyperparathyroidism (20
HPT) as defined by a PTM >1000 uleq/ml.
In the CAPD group, 4 nondiabetics presented with
2 HPT initially and 3 nondiabetics developed 2 HPT
wthin 30 months while only 1 diabetic developed
2 HPT at 30 months. In the HD group, 5 nondisbe—
tics presented with 2 HPT, 2 nondiabetics develope
2°NPT by 30 months and only 1 diabetic had 2°HPT
iitial1y. None of the ND diabetics developed
2 HPT on followup. Thus, nondiabetics presented
or developed 2°HPT in 14/43 (32%) in contrast to
2/24 (8%) diabetics who had or developed 2 HPT.
At 12 months, the CAPD diabetics demonstrated
higher spontaneous serum calcium levels than CAPD
nondiabetics, lO.4±.8 and 9.7±.6 mg/dl respec-
tively. Serum phosphorus levels were comparable
in all groups. Based upon this finding, we have
attempted to maintain high total serum calcium
levels (1O.2 mg/dl) in 21 additional nondiabetic
CAPD patients. After 12 months, only 2 of these
21 patients (10%) have developed 2 HPT.
Our findings suggest that: adiabetic dialysis
patients may be protected from 2 HPT by spontane-
ously higher serum calcium levels of undefined
origin and b)maintenance of high/normal calcium
levels in nondiabetic CAPD patients appears to
retard development of 2 HPT.
CELL—MEDIATED IMMUNITY (CMI) IN CAPD PATIENTS
H,B,Lee, S.K.Whang*, and C.G.Ihm*, Soon Chun
Hyang Medical College, Seoul, Korea.
CMI was evaluated by skin tests with candidin
(C) trichophytin(T), PPD and DNCB and by counting
total lymphocyte(TL), total T cell(TT) and active
T cell (AT) from the peripheral blood in 19 CAPD
patients (duration of treatments 8.5±4.7 mos) and
the results were compared to those from 11 normal
control (NC), 19 uremic control (UC) and 10
hemodialysis (HD) patients (duration of treatment:
8,85.9 mos).
Skin reaction was scored by measuring the
areas of erythema and induration. T cells were
measured by resette—formation with sheep RBC.
Skin reaction to C,T, and PPD in UC and to C
and PPD in HD patients was significantly reduced
when compared to NC. Skin reaction to C,T, and
PPD in CAPD patients was not different from that
of NC. Positive skin reaction to DNCB was not
different among UC (9/13), HD (3/6) and CAPD
patients (6/9).
TL, TT, and AT counts were not different
between NC and UC but were significantly reducedin both CAPD and HD patients when compared to NC.
The results of this study suggest that (1) CMI
is suppressed in uremia and in HD patients, but
not in CAPD patients, (2) skin reaction to antig-
ens does not correlate with peripheral blood TL,
TT or AT counts.
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AMPHOTERICIN B SELECTIVELY INCREASES PERITONEAL
ULTRAFILTRATION. J. F. Maher, P. Hirszel,* R. R.
Bennett* and E. Chakrabarti,* Dept. Med., Uni-
formed Services Univ. Hlth. Sci., Bethesda, MD
and Walter Reed Army Med. Ctr., Washington, DC
Transport from plasma to peritoneal dialysate
can be augmented by vasodilators or impeded by
vascular disease and can deteriorate by unknown
mechanisms. Because amphotericin B (amp) can
affect membrane transport without vasodilating,
we examined its effect in a rabbit model of
peritoneal dialysis (PD). Osmotic water flux
(1.5% dextrose induced) (UF) measured by dilution
of radjolabelled protein and clearances measured
as dialysate/plasma concentration ratio x
volume/time of potassium (CK), urea (CUr), phos-
phate (CP) and dextrose (influx) (CD) were
determined in 13 rabbits. Values (all as ml/kg/
mm) with intraperitoneal (ip) amp 0.5 to 25
mg/kg were compared to controls before and after
amp. Mean CK (1.03), CUr (0.60), CP (0.40) and
CD (0.23) did not change (P>0.2), but UF
increased from 0.17 to 0.32 (P<0.Ol). Over this
range there was no discernable dose effect.
Increased hydraulic permeability without a rise
in clearances could not imply increased surface
area and suggests an increase in the capillary
filtration coefficient. The osmotic gradient
(30.8 mosm/kg) was not changed by amp, thus
UF/gradlent increased from 6.0 to 13.7 ul/mOsm/
mm/kg (P<0.0l). Neither UF nor clearances
deteriorated after amp for up to 30 days. Since
some patients treated by peritoneal dialysis
lose ultrafiltration capacity rendering the
procedure inadequate, amp represents a type of
agent that merits clinical trial, because it
selectively increases TJF.
TOTAL ALKALINE PHOSPHATASE-AM UNRELIABLE PARAMETER
OF SECONDARY HYPERPARATHYROIDISM IN CAPD PATIENTS.
James T. McCarthy,* Stephen B. Kurtz, William 3.
Johnson, Mayo Clinic, Department of aephrology.
Rochester, Minnesota.
56 patients achieving >6 months of CAPD were
evaluated by total alkaline phosphatase (TAP) and
alkaline phosphatase isoenzymes (APE) every 3
months to determine the usefulness of these para-
meters to montor for severe secondary hyperpara—
thyroidism (2 HPT). 17 patients demonstrated
elevated TAP and bone APE. Of these, 6 were
persistent and correlated with 2°HPT, here defined
as a PTH >1000 uleq/ml. The0remaining 11 did not
correlatewithpresences of 2 HPT and were trans—
lent. One of these 56 patients had 2°HPT by PTH
and hand x—rays but TAP and APE remained normal.
Additionally, out of 257 measurements of TAP in
the remaining 38 patients, 49 TAP measurements
were elevated; isoenzyme fractionation of these 49
demonstrated elevated liver APE rather than bone
APE.
It would appear that elevated TAP alone may be
due either to elevation of bone APE or liver APE
in CAPD patients. Transient increase in bone APE
remains undefined but persistent elevation of bone
APE correlates with established 2°HPT. Elevation
of liver APE may be nutritional in origin in CAPD
patients and needs clarification.
Our conclusions are that: a)fractionation of
all elevated TAP levels on CAPD patients is
necessary to avoid misinterpretation, b)elevation
of TAP is a poor predictor of 2 HPT without frac-
tionation, and c)persistent elevation of bone APE0is a reliable indication of 2 HPT.
I
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CURE RATES OF STAPHYLOCOCCAL PERI'1)NITIS WIThOUT
CATHETER REMOVAL. G .C. MDCOy, P .A.M. Hofman ,' K.
Schrenln,* and R. Rasnsissen.* Albany Medical Col-
lege, Dept. of Medicine, Albany, New York.
This study attempted to establish the frequency
of cure of Staphylococcal peritonitis in continuous
ambulatory peritoneal dialysis (C.A.P .D.) patients
achievable without removing the C.A.P.D. catheter.
The records of 39 patients (22 males, 17 females)
who had 93 episodes of peritonitis over 33 months
were reviewed. We examined in detail 26 episodes
due to only coagulase positive Staphylococcal (C+ST)
peritonitis and 314 episodes due to only coagulase
negative Staphylococcal (C-ST) peritonitis. The re-
nlaining 33 episodes were mixed infections, non—
Staphylococcal or culture negative. Eight Staphy-
lococcal episodes (13%) could not be evaluated.
There were 30 non-diabetics and 9 diabetics (age
56*3.5 vs 53±6.9, meaniSEM, pzNS). The 30 non—
diabetic patients had 23 C+ST and 27 C-ST episodes.
The 9 diabetic patients had 3 C+ST and 7 C-ST epi-
sodes. Cure rates were not different for either
C+ST or C—ST peritonitis between diabetics and non—
diabetics (x21.1414, p> .05), although the small
number of peritonitis episodes in diabetics may
have prevented a difference in cure rate frcm being
detected.
Overall, 20 of the 30 (66.6%) C—ST peritonitis
and 16 of the 22 (72.7%) C+ST peritonitis episodes
were cured without removal of the C.A.P.D. catheter
We conclude that catheter removal is not needed to
cure the majority of C+ST or C-ST peritonitis epi-
sodes. Whether or not cure rates of Staphylococcal
peritonitis with the C.A.P.D. catheter left in situ
are different between diabetics and non-diabetics
could not be deterlnined.
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COMPARATIVE STUDY OF HEMODIALYSIS (HD) AND CAPD
AS PRIMARY THERAPY FOR ESRD IN DIABETICS.
G. Mejia,* S.W. Zimennan, G. Beirne, W. Shelp,
A.V. Moorthy, U. of Wisconsin, Madison, WI.
We retrospectively studied all diabetics with
ESRD presenting between 1/78 and 7/83 that were
started on either HD or CAPD as their primary
treatment. Only those with >1 month follow—up
were included. 37 had HD and 34 CAPD. There
were no significant differences between the
groups (HD and CAPD respectively) in sex (M/F
ratio 23/14 and 19/15); age (m±SE, 44±2 and 42±2
yrs); type of diabetes (Type I 92% and 91%); dur-
ation of diabetes; BUN, creatinine or Hct at ini-
tiation; and follow—up (8.6±2 and 12.8±2 mo/pt).
9 on HD and 5 on CAPD died. Survival is listed:
6 mo %(n) 1 yr 2 yr *3 yr*P<.O5
HO 82 (15) 76 (8) 56 (4) 40 (1)
CAPD 85 (21) 81 (12) 81 (12) 81 (2)
Initial hospitalization was shorter for HD (14±
2.7 vs 25.5±3.6 days/pt; P<.O2), but follow—up
hospital days were greater (3±.8 vs 1.3±.5 days!
pt—mo; P<.O2). Complications were frequent, but
their rate was not different. Peritonitis was
most common in CAPD and other infections were
most frequent in HD (1.5 vs O.5/pt—yr; P<.O5).
Access surgery was 1/pt—yr on HD and 0.2/pt—yr on
CAPD. Technique failure occured twice, and 10
received transplants in CAPD (6 LRD, 4 CD); these
figures were 1 and 18 for HD (11 LRD and 7 CD).
It is concluded that HD pts have fewer initial
days but more follow—up hospital days than CAPD.
The complication rate is similar but peritonitis
predominates in CAPD and other infections are
more frequent in HD. Greater numbers are needed
to confirm the apparent survival benefit of CAPD.
1.69
TRAMSpOR'r cHARAcTERIsTIcS or THE PEDIATRIC PERITO-
NEAL MEMBRAME. Bruce Morgenstern,W.Keith Pyle,AlanGruskin,H.Jorge Baluarte, Sharon Penman, Martin
Polinsky, Bruce Kaiser. St.Ohristopher's Hospital
for children, Philadelphia, PA.
The transport characteristics of the pediatric
peritoneum are incompletely studied.Existing data
suggest that in the neonate the area—permeability
product of the peritoneum is greater than that for
older children and adults when scaled for weight
and that of older children(>2yr)is similar to ad-
ults. Mass transport analysis was performed on 5
children(age l.5—l8yr)with ESRD using the mathema-
tical model developed by Pyle.The mass transfer co—
efficient(MPAC) for BUN was 26.1±6.9 ml/min/7Okg
(R+SD)with an adult reference(AR)of 33.6(p=NS),the
MTAC for creat was 15.6±7.4 with an AR of 23.5(p
NS),that for uric acid(UA)lO.7+4.3,AR l9.5(p<0.0l),
for glucose (Glu)l3.6±2.3,AR 18.l(p(O.Ol),and for
idealized total protein(TP)O.13+O.04,AR O.O7(p<O.
025) .The reflection coefficients(RC)for these aol—
utes were:BUN 0.l7±0.O96(+SD) ,adult range(ARg 0.
09—0.27)creat.0.29+O.0l3(ARg 0.l7—O.49),UA 0.47+
0.l4,(ARg 0.l7—O.4),Glu.O.44±O.O3,(ARg O.18—O.43)
and TP O.98+O.02,(ARg 0.99). The RC's are similar,
signifying that convective transport is constant
during development. In contrast,3 of 5 MTAC's are
different with ,BUN and creat.just below Statisti-
cal significance.The MTAC measures the area-perme-
ability product.The first 4 solutes are of low Iso-
lecular weight and have lower MIAC's.This implies
that the pediatric peritoneum is no more permeablethan adults',even when scaled for weight,and may
even be less permeable.The lower permeability
found in our study,although different from exist-
ing pediatric transport data,may explain the fact
that,despita equal or greater weight scaled vol-
umes of dialysate per exchange, children require
5—6 exchanges per day to maintain biochemical
balance.
HIGH OSMOLAL GAP IN CONTINUOUS AMBULATORY PERITO-
NEAL DIALYSIS (CAPD). A.Oren*, L.J.Riley Jr., R.K.
Ferguson, R.M.Raja, Div. of Nephrology, A.Einstein
Medical Ctr. & din. Pharmacol., Jefferson Medical
College, Philadelphia, PA.
The difference between measured and calculated
serum osmolality is termed the osmolal gap (00).
It is increased in chronic renal failure (18—19
siOsm/kg H2O) and decreases toward normal (10—li
mosm/kg H20) with chronic hemodialysis (Ann mt Med
98:481, 1983). We determined the 00 in 12 pts with
ESRD maintained on CAPD for at least 4 months. Os—
molality was calculated from the standard formula
and measured by freezing—point depression. The 00
was 23±7 (mean SD) mosm/kg H20 in CAPD. For com-
parison, in 10 pta on thrice—weekly hemodialysis,
the 00 was 11±2 mosm/kg H20 just prior to dialy-
sis. Interestingly, when these same pts received
mannitol for hypotension during dialysis, the 00
was 19±4 mosm/kg H20. Since the CAPD pts had re-
ceived no mannitol, the reason for their increased
00 was investigated. Hyperlipidemia may contribute
to an increased 00. However, there was no corre-
lation between 00 and triglycerides or cholesterol
in our pta. Thus, the accumulation of some uniden-
tified osmoles is suggested. The possibility of
some components of per itoneal dialysate (PD) was
considered. The D—lactate which is present in PD
along with L—lactate is believed to be poorly me-
tabolized in humans. However, negligible concen-
trations of D—lactate were found in the blood of
our CAPD pts. This finding raises a question
about the fate of D—lactate after absorption. Al-
ternatively, some endogenous solutes may be respon-
sible for increased 00 in undialyzed uremic and
CAPD pta. Having small molecular weight, they are
less well dialyzed by CAPD than by hemodialysis.
/
RENAL OSTEODYSTROPHY: OBSERVATIONS DURING A CHANGE
IN TREATMENT FROM HEMODIALYSIS (HD) TO CONTINUOUS
AMBULATORY DIALYSIS (CAPD). J. Pederson, A.
Felsenfeld, and F. Liach. Dept. Med., Univ. of
Okia. Health Sd. Ctr. and VAMC, OKC, OK.
The effect of CAPD on renal osteodystrophy un-
modified by calcium (Ca) supplements, vitamin D
(D) or parathyroidectomy is not clearly defined.
To address this question, paired serial double
tetracycline labeled iliac biopsies, skeletal x—
rays, serum chemistries, serum aluminum (AL),
carboxy (C) and amino (N) terminal parathormone
(PTH) were obtained from 5 males (33—65 yrs) fol-
lowed sequentially on HD for 13—62 mos and on CAPD
from 10—13 taos. Patients (pts) received phosphate
binders but no oral Ca or D preparations. The HD
bath and CAPD solution Ca was 3.5 mEq/L. The fol-
lowing histologic parameters presented as the mean
difference SD revealed differences (p<O.O5):
Osteoblastic osteoid (+7±6%); osteoclasts/mm2
(+2±1.5); bone volume (+6±3%) and AL stain in-
tensity (—0.8±0.6). Changes in serum phosphorus
(—2±2 mg%), C—PTH (—0.8±0.7 ng/ml) and fibrosis
volume (+4±4%) approached significance. X—rays
showed new subperiosteal resorption in 2, pro-
gression in 1, and resolution in 1 pt. Double
tetracycline bands were seen in 4 biopsies on
CAPD while faint or broad single bands were noted
on HO.
En summary, a pattern of osteomalacia (OH) or
mixed OM—osteitis fibrosa (OF) in 3 pts changed
to OF in 2. In the other 2, OF progressed. Serum
AL remained elevated at 10—28 taos of CAPD (77—
255 .ig/L). In conclusion, OF, in the absence of
Ca or D supplements, progresses during CAPD; OH
and stainable AL regress but serum AL remains
elevated.
AN ULTRAVIOLET GERMICIDAL SYSTEM TO
ALLEVIATE TOUCH CONTAMINATION IN CAPD.
Robert Popovich, Jack Moncrief, Poppy
Sorrels, Carol Mullens—Blackson, Keith
Pyle, Mark Bellotti and Larry Taylor.
Univ. of Texas and the Austin Diagnostic
Clinic, Austin, Texas, Baxter Traveriol
Laboratories, Chicago, Illinois.
Peritonitis is the major complication
associated with CAPD. A causative factor
is touch or airborne contamination of the
sheath and spike connection during bag
exchanges. A germicidal system has been
devised to alleviate this problem. Intra—
spike contaminations, at levels up to
200,000 organisms/ml of organisms asso-
ciated with peritonitis, are inactivated
by a strong, yet safe, ultraviolet light
within a germicidal chamber. The theory
and mechanisms of antimicrobial effects,
with details of multiple experiments,
will be presented. The germicidal cham-
ber is fully automatic, readily trans-
portable, electronically compensates for
variations in environmental conditions,
and ensures predictable inactivation by
integrating dosage. The chamber runs on
ordinary electrical current and can be
operated on a rechargeable battery pack
for approximately one week. It is con-
cluded that this germicidal system will
result in a drastic reduction in perito-
nitis associated with airborne or touch
contamination in CAPD.
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CAN PATIENTS STAY ON CAPD AS LONG AS HEMODIALYSIS?
J. Rubin, T. Barnes, J. Bower. Univ. of MS Med.
Ctr., Dept. of Nephrology., Jackson, Mississippi.
To date it has not been shown that patients(pts)
on CAPD can be maintained on dialysis(dial)as long
as pts on hemodialysis(HD). Since it is commonly
believed that the pts with diabetes mellltus(DM)
might be suited to CAPD & the diagnosis of DM is
reasonably accurate we felt that this group would
serve to evaluate whether CAPD can maintain pts on
dial as long as RD. We retrieved all pts, with DM
from the start of our dial program in 12/66 to
8/83(n=l80). DM was diagnosed when the medical re-
cord revealed either glucose intolerance or a past
history of hypoglycemic therapy(insulin/oral a—
gents). The mean age starting dial was 51+1 (sets)
yrs. There were 56 whites, 124 blacks, 114 females
& 66 males. We sorted the pts into those who had
used hypoglycemic agents(n=ll6)or not(n=64).
There were no differences between the groups. For
the CAPD(n=38)pts we calculated the time on dial
prior to CAPD(median 64 days, range 8—1463, mean
180 days). To test the technique we defined our
endpoint as removal from dial therapy. Using the
proportional hazards regression model of Harrell
(Duke Univ. )our dependent variable was time on a
dial technique & the independent variables: Dial
technique—HD/CAPD, race, sex, age, hypoglycemic
agent used or not, & for the CAPD pta the time ondial prior to CAPD. Time on dial was influenced
by race(blacks surviving longer)but not by tech-
nique. Furthermore, we were able to match 21 pts
by age, race, sex & insulin useage. The mainten-
ance curves were not different: median survival—
CAPD 430 days, RD 475 days. These data indicate
that in our population CAPD is as effective as ND
in maintainjn8 the Ots itb DM on dial.
.54/ FiiUG FFfl3 IU P STA
IN QilI WIZ1UThS3 PD. lB ltky, R Fine,
P Nelacn*, Iq]e. tA Lpt Peds, Ibrb/IX1AMed Ctr, I,t of Med. IA. .
Si.nce there is such concern about gr,th and
nutritional status in dhildren undergoing CAPD, we
therefore studied grcwth and nutrition o,er the
first 12 nths of CAPD in 16 patients. Mean
chronological age at initiation was 8.8 yrs (r
2—14); sean bone age was 5.9 yrs (r2—1l). Patients
reneined prepobertal during the study. At onset
of CAPD, Z-scores (ntnnber of SD frau mean of nor-
mel controls) were —2.96 * 1.90 SD for height,
p< .001; for height /age Z—scores were decreased
for weight, mid—am circumference (MAC), mid-am
nuscie circumference (MAM), and triceps skinfold(TSF). Initial serum albumin and transferrin were
3.54 0.54 g/dl and 192 61 ns/dl and did not
change. Diring the first 12 nos, Z—scores increas-
ed for MAC (pc.Ol) and, per height/age, for W,
and MAC (pc .O1-.OO1). Mean dietary protein and
energy during the 12 n were 85 32 and 65 * 18%
of prescribed intake. The increment in height, de-
termined by the Z-score, correlated directly withinitial serum albumin and transferrin and seam se-
rum albumin. Mean sertin transferrin correlated di-
rectly with dietary protein and energy intake.?bst initial and final nutritional parameters dur-
ing the 12 nus were highly correlated. Frequency
of peritonitis correlated inversely with initial
and sean serum IgG levels, (r—O.57, p<O.O5, r—0.6l
pcO.O2) respectively. Thus, in children undergoing
CAPD height velocity is rornel bit there is no
catch—up grth. MAC and MAM improve. Height ve-
locity is greater in those with higher initial se-
rum albumin and transferrin. L serum IgG levels
mey predispose to peritonitis.
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VCARPAL TUNNEL SYNDROME IN DIALYSIS PATIENTS.
A. Shimizu, C. Barnes, D. Ludwin*, E.K.M. Smith
and G. Lennox*. St. Joseph's Hospital, Hamilton,
Ontario.
In this retrospective study among 265 patients
on either hemodialysis or peritoneal dialysis for
more than 1 year, surgical relief of carpal tunnel
syndrome (CTS) was performed on 24 occasions on 16
patients. There were 59 peritoneal dialysis pat-
ients, 22 with a blood access and 206 hemodialysis
patients. The latter almost all received perito—
neal initially. All except 1 patient had EMG stu-
dies. Indications for surgery were pain (18)
numbness (17) and weakness (4) . No peritoneal
dialysis patients experienced CTS although the
numbers at risk were small. The average time from
initiation of dialysis to surgery was 9.8 years
with a range of 2 to 14.5 years. On 15 limbs,
this period was more than 10 years, only 2 less
than 5 years.
On 7 of the 24 occasions the surgery was unsa-
tisfactory.
CPD TRAINING FOR THE BLIND: A NEW !IETHOIX)LOGY.
B.J. Sniith*, M. Shelver*, J.B. Copley.
Fitzsinons AMZ, Aurora, CO: Veterans Pdm±nstra-
tion Hospital, Birmingham, AL
A 49 year old blind diabetic with end-stage
renal disease opted for continuous axrbulatory
peritoneal dialysis (CAPD) after she was found
not to have an acceptable donor for living-
r.ated transplantation. Accordingly, a protocol
was devised with assistance fran blind rehabili-
tation services, using a ntdified TRAV-X-CHANGE
patient assist device. This allows the patient
an extrenly high degree of accuracy in perform-ing the spike transfer procedure, and as well
allows her to detect spike contamination for
which she can implemant a contamination protocol.
In addition, a special template of plexiglass was
designed which allows accurate and aseptic
placemant of the connection shield. Thus the
entire procedure is perforn€d without sterile
gloves. The patient has scessfully performad
her CAPD exchanges for the past four rmnths
without an episode of peritonitis, and with
marked rehabilitation and improved sense of
well—being. This is the first ti that this
type of device has been used for CAPD training
of blind patients. A potential advantage over
"Steri-Track' and "sterile glove" techniques
is the fact that the patient is able to detect
spike contamination during the transfer
procedure. The device also can be used by
blind patients with diminished hand dexterity
and peripheral neuropathy which otherwise might
be limiting.
POTASSIUM SUPPLEMENTATION VIA THE DIALYSATE IN
CONTINUOUS P,NBULATORY PERITONEAL DIALYSIS. A.
Spital and R. Sterns. Rochester General Hospital,
Univ Roc Sch Med, Rochester, New York.
To examine the feasibility of potassium supple-
mentation via the dialysate in patients on contin-
uous ambulatory peritoneal dialysis (CAPD), 3
patients were studied. Each patient received a
single 4 hour exchange of 2 liters containing 1.5%
dextrose and 20 mEg K+ (as KC1) per liter (total
= 40 mEq). The table presents serial values of
plasma [K+] (Kp) and dialysate [K+] (ED) as means
+ SEM.
Time (mm) 0 15 30 60 120 180 240
Kp(IflEq/L) 4.43 4.66 4.72 4.82 4.89 4.81 4.75
+.18 +.27 +.13
K0(mEq/L) 20 14.4 12.8 10.3 8.3 7.0 6.1
+.20 +.25 +.14
There were no adverse cardiac effects during
continuous monitoring. Two of the three, patients
complained of very mild abdominal craxnping during
inflow. In a separate study, another patient
developed severe abdominal discomfort when the
dialysate contained 40 mEq K+ per liter. In
conclusion, in patients on CAPD, the dialysate
is a safe and effective route for potassium
supplementation when the dialysate K+ concentra-
tion does not exceed 20 rnxq/L.
.69
EFFECTS OF CAPD AD HENODIALYSIS ON RISK OF
ATHEROSCLEROSIS. Ibert C. Wells* , John D. Egan,J. Vincent', N. Hammeke, M. Bierman, W. Dang* and
A. Sechser*. Creighton Univ. and Omaha V. A. Med.
Ctr., Depts. of Biochem. and Med., Omaha, NE.
Because of conflicting literature reports, the
relative risks of atherosclerosis in 28 undialyzed
renal failure pta., in 35 CAPD and 37 hemodialysis
(MD) renal failure pta., as compared to 41
stringently matched control subjects, were
assessed by enzymatic measurements of fasting
plasma levels of triglycerides (TG), total
cholesterol (PC), VLDL + LDL cholesterol (SC), MDL
cholesterol (C) and lecithin:cholesterol
acyltransferase (LCAT). The groups were matched
with respect to age, sex, cigarette use, and the
presence of hypertension, diabetes, peripheral
vascular disease and/or myocardial infarction.
Increases of TG, PC, C, 8C: c*C, LCAT and/or a
decrease of oC were considered to indicate
increased risk of atherosclerosis while Opposite
changes in these parameters were indicative of
decreased risk. In the undialyzed renal failure
pta., the above parameters changed inconsistently
indicating essentially no change in the relative
risk whereas the observed changes in the average
values of the parameters in hemodialysis and CAPD
pta. were consistent and indicated decreased and
increased risk, respectively. This conclusion
must be considered in terms of the average times
on dialysis which were 3.5 and 1.4 years,
respectively, for the HD and CAPD groups. The
long—term effect of CAPD on atherosclerosis risk
must be assessed by accumulated future experience.
In every group, there were always individuals in
the high— and the low—risk categories.
vi
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CAPD IN TORONTO - THE FIRST 5 YEARS
C. Williams, D. Cattran, S. Clayton, E. Cole,
S. Fenton, K. Gutman, R. Khnna, S. Knight, A.
Manuel, J. Roscoe, C. Saiphoo, S. Tattersall, S.
Vas, D. Oreopoulos, University of Toronto.
CAPD was initiated in Toronto in Sept. 1977.
Among 4 institutions, over the first 5 years, 508
patients completed CARD training (287 males, 221
females, mean age 50.4 years, range 6-78 years,
89 diabetics).
Determined by Life Table Analysis, the
cumulative patient survival was 94%, 82%, 72% and
65% at 1, 2, 3 and 4 years. The corresponding
technique success rates were 81%, 59%, 45% and
35% (both deaths and transfers considered treat-
ment failures).
By the end of Oct. 1982, 304 patients had left
the CAPD program: Transplantation — 105 (34.5%);
Deaths — 75 (24.7%); Transfers — 115 (34.8%); Lost
to follow-up - 9 (3.0%). Peritonitis was the nost
consnon reason for CAPD failure (42.6%). Cardio-
vascular causes accounted for the largest number
of deaths (42.7%). Diabetics and patients over
60 had significantly higher mortality rates. The
rate of transfer was higher in elderly patients
but not diabetics.
During 8,648 treatment months, there were 778
episodes of peritonitis, an incidence of I episode
/11.1 treatment months. The incidence of periton-
itis has decreased from 1 episode/6.5 treatment
months in 1977 to I episode/l4.1 treatment months
in 1982.
CAPD continues to be an effective and well
accepted dialysis modality, permitting a large
number of patients to dialyse at home.
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INCIDENCE AND PATHOGENESIS OF ULTRAFILTRATION
FAILURE AMONG CAPD PATIENTS. George Wu, Ramesh
Khanna, Dimitrios G. Oreopoulos, Stephen I. Vas.
Toronto Western Hospital, Toronto, Canada.
Five out of 210 patients (2.4%) trained for
CAPD in our unit developed ultrafiltration (UF)
failure and they were unable to maintain their
fluid balance despite continuous use of hypertonic
solutions. In all of them the complication occur-
red after an episode of severe peritonitis (fecal
2, staph aureus 2, unknown 1). The duration of
CAPD and the number of previous episodes of peri-
tonitis did not appear to be significant factora
in the development of UF failure. In order to un-
derstand the pathogenesia of this complication 4 of
these 5 patients and 6 controls were studied.
Hypertonic (4.25%) Dianeal was dwelled for 6 hours.
The average amount of ultrafiltration (expressed
as percentage of instilled volume) was —9.5% (i.e
absorption) for the patients and +32.4% for the
controls. Two-of the patients showed a rapid drop
in dialysate glucose and osmolality to levels
lower than controls. In contrast in the other two
patients, dialysate glucose and osmolality remained
at much higher levels than the controls. The av-
erage dialysate plasma ratio of urea and creatinine
was 1.0 in the first two patients whereas in the
other two 0.84 and 0.75 respectively. Our findings
indicate that UF failure is an infrequent complica-
tion of CAPD and occurs after severe episodes of
peritonitis. It appears that there are two mech-
anisms of this complication: 1) Rapid absorption
of glucose resulting to rapid dissipation of
osmotic gradient; 2) Decreased glucose, solute and
water movement because of loss of peritoneal sur-
face area or permeability.
THRESHOLDS FOR ACTH STIMULATED ADRENAL STEROIDO-
GENESIS IN CONTINUOUS AMBULATORY PERITONEAL DIALY-
SIS (CARD) PATIENTS AND NORMAL SUBJECTS. Philip 6.L' and H. Jeane Frey.* Dept. of Med., Univ.
of New Mexico School of Med., Albuquerque, NM
We compared the thresholds for ACTH stimulated
adrenal steroidogenesis in CARD patientsand normal
controls (NC). All subjects were pretreated with
dexarnethasone. CARD patients were studied at their
estimated dry weight. NC were studied after equil-
ibration on a 10 mEq sodium diet, ACTH was admin-
istered by graded intravenous infusion at rates
from 0.3 to 10 ng/min. Each rate of infusion was
maintained for 30 mm. Corticosterone (B),
cortisol (F), 18-hydroxy-il-deoxycorticosterone
(18OHDOC), 18 hydroxycorticosterone (18OHB) and
aldosterone (Aldo) were measured in venous plasma
sampled at the end of each rate of infusion.
ACTH Infusion Rates (ng ACTH/rnin) Necessary
To Increase Plasma Levels Of The Respective
Steroids (mean SEM):
CAPD
B
2.1±0.6
F
2.6±0.5
18OHDOC
4.7±2.2
18OHB
1.9±1.6
Aldo
1.2±0.6
NC 1.4±0.6 1.8±0.5 6.5±3.5 2.8±1.9 2.4±1.9
There were no significant differences in the
thresholds for ACTH stimulated steroidogenesis be-
tween CARD patients and NC. Neither group had
significant differences in the threshold doses of
ACTH for zona glomerulosa (18OHB, Aldo) versus
zonae fasciculata-reticularis (B, F, 18OHDOC)
steroids. Baseline levels of both plasma potassi-
urn and PRA were similar in the two groups (ns).
Conclusion: In CARD patients the sensitivity
of both the adrenal zona glornerulosa and the zonae
fasciculata-reticularis to ACTH is normal.
Renal Metabolism
,FURTHER CHARACTERIZATION OF RABBIT PROXIMAL TUBULE
V CELLS IN CULTURE. N. Alavi*, J. Brentjens*, F.
Geola* and J. Hershman* (Intr. by C. Bentzel),
SUNY/Buffalo, NY and UCLA, CA.
Rabbit proximal tubules cultured in a serum—
free, hormone—supplemented medium form confluent
cell monolayers and express various functional and
morphological properties of proximal tubular cells
as previously reported (J. Cell Biol. 25:118,
1982).
We have now observed that when the apical sur-
face of these monolayers is exposed to flourescein—
labeled goat anti—rabbit antibody against angio—
tensin I converting enzyme (ACE), all cell sur-
faces stain strongly. Normal goat—anti—rabbit y—
globulin does not stain. Cell supernatant was
assayed for ACE activity using hippuryl—histidyl—
leucine as substrate. 90% of the enzyme activity
was inhibited by lO4M MK422.
These cells are also able to convert exogenous
L—thyroxine (T4) to the biologically active form,
triiodothyronine (T3) and the inactive metabolite,
reverse T3 (rT3). Cells were washed with PBS,
then 5 x 105M T4 was added to 1 ml of fresh
medium and incubated for 30 mm. at 37°C. The
supernate was assayed for T3 and rT3 by RIA.
Condition
Control
T4
(ng/mg protein)
0
31. 8±3. 4
The amount of rT3 produced was negligible.
Thus: 1) ACE is present and biologically active
in these cultured cells. 2) These cells are cap-
able of converting T4 to T3.
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AMINO ACID REQUIREMENTS FOR PROXIMAL TUBULAR
FUNCTION IN PERFUSED RAT KIDNEY. A.D. Baines,
P. Ho*and H.James*. Department of Clinical
Biochemistry, University of Toronto, Toronto,
Ontario, Canada.
We examined the role of the malate—aspartate—
shuttle (MAS) and alanine (ala) in the proximal
tubular functions of gluconeogenesis (dG), and
reabsorption (T) of lactate (L) and phosphate
(Pi). Kidneys were perfused at 100 mml{g with
albumin (1124 mmHg) and 10 mM L. A 12 mM mixture
of 20 amino acids (aa) or 5 mM aspartate (asp)
or 5 mM alanine (ala) was added to some per—
fusions. The table shows means during 20—70 mm
of perfusion for: production (+d) and consumption
(—d) of L and G, pmoles/min.g; TNa 1eq/min.g;
fractional reabsorption (FR) of Na, L and P1, 7..
(n) 1L +dG TNa FRNa FRL FEPi
aa (6) +0.1 0.38 88 89 — 92
L (8) —0.7 0.40 96 89 78 66
Lasp (5) —2.6 0.84 65 96 85 71
Lala (5) —1.7 0.66 116 94 99 31
Laa (10) —1.8 1.03 145 98 97 89
GFR, iG and TNa were similar with aa or L alone
but FRPi was much greater with aa. Asp increased
FRNa but not GFR. Ala increased GFR, G, FRNa, FRL
and FRP1; 1 mM aminooxyacetate, an HAS inhibitor,
added to Lasp after 40 mm perfusion did not re-
duce GFR, FRL or Pi although it stopped G and
decreased perfusate pyruvate from 0.2 to 0.02 aM
and FRNa from 96 to 937.. Conclusions: Asp in-
creased —L but favoured G over Tna. Ala in-
creased —L and promoted TNa, TP1 and TL; MAS
and dG were not involved in L and P1 reabsorption
with Lala as perfusate.
RENAL TUBULE CELL EXOCYTOSIS FOLLOWING POLYPMINE
INTOXICATION. R.A. Campbell, F. Bartos, D.
Bartos, B.R. Naylor and K. McGrath, Dept. of
Pediatrics, Oregon Health Sciences University,
Portland, Oregon.
Acute proximal convoluted tubule (PCT) necrosis
Is produced in Sprague-Dawley rats by parenteral
spermine (5PM), an endogenous polycation (Campbell,
et al, Advances in Polyamine Research, Vol. 4,
Raven Press, 1983). AccumulatIon of subapical
(heterophagic) vacuoles containing either myeloid
bodies (MBs) or protein precedes epithelial cell
lysis. Some normal PCT cells occasionally ex-
trude single vacuolar (but not lysosomal) MB5 into
the lumina. In one instance, many MBs were noted
to be exteriorized simultaneously from a SPM
stressed cell. Investigations with B albino C
mice now demonstrate polyamines enhance PCT MB
formation within subapical vacuoles and accumula-
tion of vacuolar MB5 is followed by active exocy-
totic MB showers. These are revealed as isolated
collections of MB5 entrapped in casts formed in
distal convoluted tubules (DCT) as well as aggre-
gations of MB5 free of Taimn-Horsfall matrix in
collecting tubules (CTs). Morphological hetero-
geneity of MB distribution in PCT5 is evident in
that adjacent and similar PCT5 may have either
large numbers or no MB5. Outer cortical PCT5 tend
to produce much greater numbers of MBs than the
more deeply positioned corticomedullary PCTs. MBs
are rarely seen in OCT and CT cells although MB5
are frequently present in the lumina of these seg-
ments. The finding of waves of exocytotic MBs
suggests a synchronized biological occurrence in-
volving mechanical detoxification and/or receptor
down—regulation in polyamine—stressed cells.
DIFFERENTIAL EFFECTS OF EXTERNAL CALCIUM (CA)
AND EDTA ON IN VITRO P—AMINOHIPPURATE (PAM)
UPTAKE BY RAT RENAL CORTICAL SLICES.
W.C. Elliott, Upstate Medical Center, Department
of Medicine, Syracuse, New York.
Because exposure of rat renal cortical slices
to EDTA prior to and during incubation in Ca
free medium reduces PAR uptake and Vmax compared
to incubation in Ca containing medium, maximum
PAR uptake in vitro has been proposed to require
external Ca. To dissociate and study the
effects of EDTA and external Ca, we compared
PAR uptake in Ca—free, standard (0.74 mMCa) and
high Ca (1.48 mMCa) Cross and Taggart medium
with and without EDTA after 90 minutes incuba-
tion at 25 C. PAM uptake in EDTA—free medium
was inversely related to external Ca: (S/H's
12.3 .4 (SE), 11.7 + .3, 10,8 + .4, p <.05,
students T test). There was no difference in Km
(mM), Vmax (mg/g.30 mm), efflux constant
(Keff) (minl), or PAM binding to iodo—
acetate inactivated slices (S/N—I) when slices
were incubated in Ca—free/EDTA—free medium
compared to standard medium (see table).
However, exposure of slices to 0.1 stI EDTA
before and during incubation in Ca free medium
reduced S/H's to 6.6 + .3 (p <.001 compared to
Ca—free). Conclusions: 1) in vitro PAR accu-
mulation in rat cortical slices is increased
by Ca—free medium, 2) the mechanism of EDTA
mediated reduction of PAM accumulation may be
separate from removal of external Ca.
SI/ONTOGENY OF RENAL GLUCOCORTICOID RECEPTORS (GR) IN
VIVO AND IN SERUM-FREE METANEPHRIC ORGAN CULTURE
(SMOC) IN VITRO. Demetrius Ellis, Ellis D. Avner,
and William E. Sweeney, Children's Hospital of
Pittsburgh, Univ. of Pgh. Sch. of Med., Pgh., PA.
The interaction of glucocorticoid hormones (GM)
and their cytosolic GR is believed to mediate in—
portant biochemical events which ultimately affect
normal and abnormal renal development. Utilizing
a sensitive GR assay, we have characterized the
ontogeny of renal GR in embryos of 13-19 days ges-
tational age in vivo, and in tissue incubated for
parallel periods in SMOC in vitro (In Vitro 18:
675,1982). Fetal kidneys were removed from S-W
albino mice starting at 13 0.4 days gestation
and at 2—day intervals thereafter. In parallel
experiments, kidneys maintained in SMOC were also
sampled at 2-day intervals. Paired tissue samples
were studied histologically and analyzed for GR.
Analysis included enzymatic digestion, assessment
of cell viability, and measurement of GR using a
combination of whole cell and cytosol assay
methods. Experimental conditions were determined
which maximized GR yield in <5 mg of fetal tissue.
Over a 6—day period there was an 82% increase
in the level of GR in metanephri developing in
vivo, and 36% increase in metanephri maturing in
vitro. However, GR density (fmol/ng protein) was
similar in both in vivo and in vitro kidneys of
comparable morphologic differentiation.
Results of this study indicate that 1) mea-
surement of GR is possible in small amounts of
fetal tissues, and 2) the SNOC system is a Suit-
able model for the controlled study of GR-mediated
developmental differentiation in fetal kidneys.
Ca (mM) Vinax Km Ref f
0 1.28 2.37 29 + 1.6
.74 .42 .74 29 0.6
P NS NS
S/H—I
1.1 + .02
1.3 .09
NS
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"RENAL ORNITHINE DECARBOXYLASE (ODC) ACTIVITY AND
CATION EXCRETION AFTER ACUT UNILATEAL NEPHREC- *
TOMY (AUN). S.B. Etheredge, S-Y Lin, J. Ribstein,
C.C. Chaves,* and M.H. Humphreys, San Francisco
General Hospital, University of California, San
Francisco, CA.
AUN leads to increased sodium (UNaV) and po-
tassium (UKV) excretion by the remaining kidney
(RK). ODC activity of the RK is increased com-
pared to the initial kidney within 3 hrs of AUN
and may participate in initiating compensatory re-
nal growth. Since ODC activity is influenced by
cellular cation distribution in vitro, we examined
the relationship between the changes in cation ex-
cretion and ODC activity of the RK 3 hrs after AUN
in anesthetized rats. In normal rats, AUN led to
significant increases in UNaV and UKV as well as
a doubling of ODC activity in the RK. In hypophy-
sectomized rats, no increase in cation excretion
occurred after AUN, but ODC activity still rose.
In rats treated with difluoromethylornithine, an
irreversible inhibitor of ODC, and in chronically
adrenalectomized rats, AUN led to increased UNaV
and 0KV, but no increase in ODC activity. In rats
infused with TRH, 2 mg/kg/hr iv, no increase in
UNaV or ODC activity occurred, while in rats re-
ceiving naloxone, 0.3 mg/kg/hr iv, no increase in
UNaV took place but ODC activity doubled. Sham
operated rats showed no change in cation excretion
or ODC activity.
These results indicate that the functional
consequences of AUN can be dissociated from the
increase in ODC activity of the RK. The factor(s)
which stimulate ODC activity in the RK after AUN
are therefore independent of those leading to the
increased cation excretion.
OF C i33L1NflIES ct'I PE.L /*DNIUM EXCRE-
TICt IN SHR. R. burnier* ,J, ,M. Belledonne*,
D. Gag* and HG Preuss. Washington 1.
Mnoniurn (lU +) excretion was investigated in
spontaneously hyertensive rats (SHR) and nornoten-
sive control rats ((y) ingesting different diets
to influence catecIlaniine levels. In a diet de-
signed to limit the ingestion of cartoh'drates,
baseline NH + excretion was significantly less in
the SI thaA in the Wy (2.5 pm/h/bOg vs. 8.6iim/h/
100g. p(O.Ol). This agreed with our previous find-
ings. In contrast, SER and WKy on diets high in ab-
sorbable glucose, fructose, or starch slxwed simi-
lar augnented levels of NHA+ excretion over base-
line. A significant increae in urinaxy voli.m in
diets high in siirple cartohydrates could have aug-
nented NH + excretion in sate, but not all cases,
suggesting another cause. Of the factors known to
influez NH4+ excretion, such as H+, K+, M44 con-
centrations, and renal ness, only an association
with cated].amine excretion could be inplicated.
A significant positive correlation between excre-
tion of norepinet±rine, epinephrine, dopamine and
NH + was found (p(O.Ol for Slif'. and Wy). The re-
sptnse of renal tissue to catecIlamines appeared
greater in SRR than in WKy as damstrated by a nuich
steeper slope correlating catecholamine and NH4+
excretion in the SHR (e.g. for norepinephrine the
slope of correlation was 0.59 in the Wy and 2.5 in
the S1, pO .01). This greater tissue sensitivity
increases production and offsets the underlying de-
fect in renal aniioniogenesis noted in SBR. Cate—
cholanthes appear to be physiological regulators
of renal amtoniogenesis. Our sty further suggests
that catecholantines have an enhanced influence in
SHR on a netabolic event, renal antniogenesis.
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POLYMORPHISM OF MITOCHONDRIA (MI) AND ENDOPLASMIC
RETICULUM (ER) IN THE RENAL TUBULE. P. Gaffiero*,
G. Thiéry* and M. Bergeron. Dept. of Physiology,
tJniversité de Montréal, Montréal, Quebec.
The tridimesional characteristics of the MI and
the ER were compared in the various segments of
the rat nephron. Specific stains were used for
the MI (lead and copper citrate) and the ER (os-
mium impregnation at 37°C). Thick sections
(0,3—0,5 pm) were examined by electron microscopy
(80-1 00 kV). MI fit into 3 different categories:
1) elongated cylinders, flattened in certain re-
gions, frequently doubling back (S1, S2); 2) ir-
regular laminas with pseudopod extensions (CAL) or
palisade-like structures imposed by the membrane
infoldings (MAL, DCI); 3) small spheres or short
rods (S3, thin limb, CT). MI are numerous in all
segments of the nephron except in the thin limb
and the chief cells of the CT. Numerous ramifica-
tions are frequent in S, S2, TAL and OCT but ab-
sent in S3, thin limb, chief cells, intercalated
cells (IC).
The ER was studied after a five—day impregna-
tion with osmium tetroxide at 37°C. In the proxi-
mal tubule, the ER forms a continuous network of
canaliculi and fenestrated saccules surrounding
the MI; the saccules increase gradually from S1 to
53. At the level of TAL, DCT and IC the network
consists of canaliculi and non—fenestrated saccu—
les. In the chief cells and thin limb, only scat-
tered elements are found; no ER network is obser-
ved. This polymorphism is most likely related to
specific segmental functions. MI seem to passive-
ly adapt their configuration to the membranes and
the ER. We propose that these three closely appo-
sed organelles form a functional unit.
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V PGF, INHIBITS STIMULATION OF
AMNt8NIAGENESIS BY ACUTE ACIDOSIS. M.Goyoi*
and R.L.Tannen, Univ. of Michigan, Ann Arbor, Ml.
Both acute respiratory and metabolic ocidosis
stimulate NH3 production by the isolated rat kidney.
This stimulcitory effect is abolished if the urine is
drained bock into the recirculating perfusate rather
than collected, To determine whether the urinary
inhibitor might be a prostaglandin (PG), studies were
carried out with PG synthetase inhibitors. Kidneys
perfused with 0.5 mM glutamine and urine drainage into
the perfusate were subjected to acute respiratory
acldosis (30% C02, pH 6.8). With either Indomethacin(20 M) or Meclolenamate (20 p M) in the perfusate,
acidosis increased NH3 production significantly(.1. .42 * .14, and + .89 * .12 umol/min/g). These
increments are comparable to the response to acute
ocidosis when urine Is collected (+ .54 * .10
umol/min/g) aid contrast strikingly with the lock of
response with urine drainage (+ .11 * .07 umol/min/g).
Thus Inhibition of PG synthesis completely eliminates
the inhibitory factor excreted in the urine,
To further characterize the urinary PG inhibItor of
ammoniogenesis, studies were carried out with
Indomethacin cnd the addition of exogenous PG's to the
perfusate in concentrations similar to measured values
in studies without PG synthetase inhibitors. PGE, had
no effect on the response to acute respiratory acidosis
of the Indomethacin blocked preparation, NH3
production Increased by .60 * .10 umol/min/g. By
contrast, addition of appropriate concentrations of
PGF2 completely Inhibited the response to acute
respiratory acidosis (+ .15 * .08 umol/min/g).
We conclude that PGF2 Is the previously
unidentified urinary substance which inhibits the
ammoniagenic response to acute acidosis.
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INSULIN—STIMULATED PHOSPHORYLATION AND INSULIN
BINDING IN ISOLATED PROXIMAL TUBULAR BASAL—LATERAL
(ELM) AND BRUSH BORDER (BBM) MEMBRANES FROM DOG
KIDNEY. Mare R. Hammerman and James K. Gavin 111*.
Washington Univ. School of Med., Dept. of Internal
Medicine, St. Louis, Missouri.
Insulin is thought to regulate solute transport
and to control metabolic processes in the renal
tubular cell. Binding of insulin has been demon-
strated in basal—lateral and brush border mem-
branes. It has been proposed that the early phys-
iologic effects of insulin in non—renal membranes
are mediated via phosphorylation of the 6 subunit
of the insulin receptor (Mr 90,000—97,000). To
further characterize the interaction of insulin
with the renal tubular cell we measured insulin—
stimulated phosphorylation and insulin binding in
ELM and BBM, prepared by Percoll gradient ultra—
centrifugation and Mg precipitation techniques
respectively. Insulin stimulated the specific
phosphorylation of a 92,000 Mr protein band demon—
stable on autoradiograms of SDS—polyacrylamide gels
of BLM. Dephosphorylation of the 92,000 Mr band
occurred over time. Insulin—stimuiSted phosphory—
lation was concentration dependents being clearly
detectable at between i— and 100 N insulin and
maximal at 10—6 N. No insulin—stimulated ohosuhor—
ylation was detected in BBM. Insulin binding was
highly specific for native insulin and was 8—10
times greater in BLM than in BBM. Our observations
are consistent with the assymetrical distribution
of insulin—stimulated protein kinase and phospho—
protein phosphatase activity and of insulin binding
in the plasma membrane of the renal proximal tubu-
lar cell. The data suggest that effects of insulin
are mediated via interaction with the basal—lateral
)nembrane.
THE MECHANISM OF ALDOSTERONE ACTION IS NOT IDENTI-
CAL IN ALL TARGET TISSUES. John P. Hayslett,
David Hirsch*, Patricia Pace* and Henry J. Binder*.
Dept. of Medicine, Yale School of Medicine, New
Haven, CT.
Recent studies indicate that aldosterone (ALDO)
stimulates Na absorption by increasing electrogenic
Na transport, through amiloride sensitive channels
in apical cell membranes, in distal colon and other
target tissues. Since Aldo does not induce these
effects in proximal colon, some workers have sug-
gested that proximal colon is not an Aldo target
tissue. Studies were therefore, performed to com-
pare the effect of Aldo on ion transport in rat
proximal colon with distal colon under in vivo con-
ditions after chronic Na depletion (7 days).
Aldo markedly increased Na and K transport in both
segments. Although PD and isc rose 5-6 fold in
experimental (E) distal colon, PD was unchanged in
E proximal colon and 'Sc increased only 28%. Amilo-
ride lO-4M reduced all stimulated values in E dis-
tal colon by 80%, while in proximal colon PD and
Na were unaffected, and K and 'Sc were slightly
reduced. These data indicate that 1) the action of
Aldo is not identical in all target tissues and 2)
in contrast to the usual increase in electrogenic
Na absorption, Aldo stimulates Na transport by an
electroneutral process in proximal colon and per-
haps in other target epithelium.
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DETERMINANTS OF FLUIDITY IN BRUSH BORDER (BBM) AND
BASOLATERAL MEMBRANES (BLM) OF RAT KIDNEY.
Michael K. Hiss and Edward J. Weininan. Dept. of
Medicine, Univ. of Texas Medical School, Houston,
Texas.
The purpose of this study was to characterize
the physical state of rat renal BBM and BLM using
electron spin resonance (ESR) and fluorescence po-
larization (FP) techniques, and to examine the
compositional factors known to influence fluidity.
ESR studies were conducted using 5—doxyl palmitate
and 12—doxyl stearate spin labeled phosphatidyl—
choline (PC) incorporated into the membranes. At
250C, the BLM were significantly less ordered than
the BBM. These findings were confirmed by FP
using 1,6 diphenylhexatriene as a probe. Aniso—
tropy of BBM at 37°C was .212±.003, while that of
the BLM was .191±.0O1, (n=6,p<.OO1). These dif-
ferences were, in part, related to the lipid do-
main since the anisotropy of liposomes of BBM was
.191±.002, while that of ELM was .162±.OO1, (n=6,
p<.OOl).Chemical analyses indicated that the BLN, as
compared to the BBM, had a higher lipid/protein
ratio, a lower mole fraction of sphingomyelin (Sp)
(19.8±1.0 vs 27.3±1.1, p<.0Ol), and a higher mole
fraction of PC (31.8±1.0 vs 23.7±0.8, p<.OO1).
The content of cholesterol and total phospholipids
did not differ. BLM had fatty acids with shorter
chain lengths and greater degrees of unsaturation.
These studies indicate that BLM are less
ordered (more fluid) than the BBM. Factors po-
tentially contributing to these differences in-
clude a higher lipid/protein ratio, a greater PCI
Sp ratio, and the presence of fatty acids with
shorter chain lengths and higher degrees of un—
s turation in ELM,
/NETAB0LISN AND VALEN BINDING OF 2—'4C—
NITROFURANTOIN IN THE ISOLATED PERFUSED RAT
KIDNEY. Betty-ann Hoener,* Bernard B. Davis,
and Terry V. Zenger*. GRECC, VAMC and St. Louis
Univ., St. Louis, HO, and School of Pharmacy,
Univ. of California, San Francisco, CA.
Nitrofurantoin (NP) is frequently used to
treat urinary tract infections but little is
known of its renal metabolism. These experiments
evaluated the metabolin of 0.05 mM NP by the
isolated rat kidney perfused at 37°C with
recirculating media containing 6.5% BSA, glucose,
inulin and amino acids in Krebs—Renseleit buffer,
pH 7.4, aerated with 95% 02/5% CO2. Urine
and perfusate were sampled at appropriateintervals. At the end of the study, the kidney
was dissected into cortex, outer and inner
medulla. Using HPLC two major metabolite
fractions, N—i and M—2, were identified. After
180 mm., 76.1 2.4% of the added 14C was left
in the perfusate, 55.0 + 14.4%, 11.4 + 6.8% and
15.4 + 1.6% as NT, H—i and M—2, respectively.
Urine contained 8.6 + 5.5%, 2.3 + 2.4%, 4.8 +
1.6% as NP, H—i and H—2. Neither H—i nor N—2,
which were also detected in the urine of rats
receiving NP i.p., co—chromatograph withpreviously identified metabolites of NT. The
UVmsx, 243 and 270 mm, and mass spec, m/e 229,
suggest that H—i is a pyrrole derivative. '4C
was found to be covalently bound to the cortex,
2.3%, outer, 2.4%, and inner medulla, 0.3%, and
the ESA, 0.15%. The covalently bound material
could have important toxicological consequences.
These data indicate the kidney metabolizes NT,
and a portion of metabolism results in covalent
binding to tissue macromolecules.
PD
mV
Distal C— 15+2
E- 833*
Proximal C- 8+2
E- lO2
Na
nEq.min-l .cm-Z
171+12 29+4
32726* 1O26*
136+26 6+1
28134* 384*
p<0.05 compared to C
'sc
'iA . cm-2
167+3
1023117*
120+32
l54V21*
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EFFECTS OF METABOLIC ACIDOSIS AND ALKALOSIS ON THE
RENAL BRUSH BORDER MEMBRANE TRANSPORT OF CITRATE.
Alan D. Jenkins,* Thomas P. Dousa, and Lynvood H.
Smith. Nephrology Research Unit, Mayo Clinic,
Rochester, Minnesota.
Urinary citrate excretion increases with meta-
bolic alkalosis and decreases with metabolic aci—
dosis which possibly is due to alteration of
cellular citrate metabolism. Since Na+ gradient
dependent luminal uptake of citrate across renal
brush border membrane (BBM) vesicles is reportedly
stimulated by in vitro lowering of extravesicular
pH, we studied in vivo acid—base manipulation on
BBM vesicle uptake of citrate. Rats were maintain-
ed on ad lib standard chow and drinking water con-
taining 150mM NH4C1 (metabolic acidosis—Group A),
150mM NaHCO3 (metabolic alkalosis—Group B) or 150mM
NaCl (control—Group C). BBM vesicles were prepared
from each group and Na+_dependent uptake of citrate
was measured. The urinary citrate excretions (mgi
24h, mean SE) on the initial and final day of
experiment are shown in table.
Group N Initial Final* Paired T Final(I) (F) I vs. F FE(%)
A 5 41±5 1.4±0.4 <.005 2.3
B 5 41±5 128±7 <.001 114
C 5 41±5 40±2 MS 44
*p<.OO1 for A vs. B, A vs. C, B vs. C
BBM uptake of citrate (pmole/mg prot/2.5 mm.) was
greater in Group A (411±43) than that in Group B
(164±19, P<.005) or Group C (204±40, P<.OOl).
Results indicate that increased Na+_dependent
transport of citrate by renal BBM may, in part, be
responsible for decreased citrate excretion during
metabolic acidosis.
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ABSENCE OF PARATHYROID HORMONE(PTH) EFFECS ON
GLUCONEOGENESIS(GNG) IN RABBIT PROXIMAL (3)NVOLUTED
TUBULES(PCT): Studies on its mechanism.
OkJo* and Norimoto Yanagawa. Nephrology Div.,
Sepulveda VANC, UCLA Sch. Med. Los Angeles, CA.
In renal proximal tubules, P711 stimulates GNG
while suppresses phosphate(pi) reabsorption. How-
ever, in the rabbit kidney, PTH suppresses P1 re-
absorption only in the proximal straight tubules
PST), but not in PCT(Am. J. Physiol. 233:F29,
977). We have therefore examined if PTH stimu-
lates GNG differently in the rabbit PS? and PCS.
Glucose production rates from a-ketoglutarate(a-
KG) (5mM) were measured with isolated rabbit PS?
and PC?, using a glucose microassay.
In PS?, PTH(l u/ml), as well as 8, Bromo-cAMP(10AM) stimulated GNC by 307.. Increase in the
ambient calcium concentratjon((Ca)) from 1.14 to
3114 also stimulated GNG by 167.. In the4presence
of 3.14 (Ca), or, OeM (Ca) with EDTA(10 H), PTH
failed to stimulate GNG, suggesting that PTH may
stimulate GNG by increasing intracellular calcit
content((Ca)i).
In eontrast, in PC?, P711(1 u/mI), as well as 8,
Bromo-cANP(104H) did not stimulate GNU, while
an increase of (Ca) from 1.14 to 3.14 stimulated
GNU by almost two-fold. In conclusion: (1) P711
stimulates GNU from a-KG in the rabbit PS? pro-
bably by increasing (Ca)i. (2) FF11 and cAMP do
not stimulate GNU from a-KG in the rabbit PC?.
(3) The lack of PTH effect on GNU in the rabbit
PC? may be due to its inability to increase
(Ca)i.
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MEASUREMENT OF TP TURNOVER IN THE RAT
KIDNEY IN VIVO BY p NMR. Alan P. Koretsky, Tom
3ames *and Michael W. Weiner. Dept.of Med. and
Pharm. Chem. VA Med. Ctr., Univ California, San
Francisco.
Assuming mitochondrial oxidative phosphorylation
generates ATP with a P:O ratio of 3, and the Na-K
ATPase transports Na with a Na/ATP ratio of 3, then the
maximal stoichiometry of renal Na reabsorption should
be a Na/U2 ratio of 18. This contrasts with Na/U2 ratios
of 20-30 reported for the kidney in vivo. To investigate
the mechanism of this high efficiency of renal Na
transp91t, the rate of renal AlP turnover was measured
using P NMR. Two-turn copper wire radiofrequency
coils were chronically implanted about the kjneys of
female Sprague Dawley rats weighing 200 gm. P NMR
spectra were acquired at 97.3 MHz in a wide bore NMR
spectrometer. Peaks for ATP, inorganic phosphate (Pi),
phosphodiesters and sugar phosphates were well resolved.
A small phosphocreatine peak demonstrated that signal
from surrounding muscle contributed to less than 10% of
the ATP. The saturation transfer technique was used to
quantitiate the rate of ATP synthesis from Pi and ADP.
The AlP peak was saturated and the change in
intensity of Pi was determined. Ti of Pi was measured
by saturation recovery while continuously saturatingAlP. The Ti apparent of Pi was 1.2 sec. The
unidirectional rate constant (k) for AlP synthesis was
0.12 sec . Therefore 12% of renal P1 was converted to
AlP each second. Assuming that renal Pi is 1.7 mM, this
corresponds to an ATP synthesis rate of 13
umoles/kidney/min. These experiments are the first to
quantitate AlP turnover of the kidney in vivo. When
combined with simultaneous measurements of renal 02
consumption and Na reabsorption, NMR will directly
measure the efficiency of MP synthesis and utilization
for Na transport.
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AMINO ACID METABOLISM BY RENAL PAPILLARY EPITHELIAL
CELLS (RPEC) IN CULTURE. MD Lifschjtz and EL
Margolis*, Univ of Tx Hit Sci Ctr & Audie Murphy
VA Hosp, San Antonio, Tx.
Previous studies from this laboratory have
revealed that RPEC in culture regularly produce
ammonia. Additional studies showed that ammonia
production was significantly increased in Minimal
Essential Medium when 1-glutamine was added,
but not when 1-glutamate, glycine or 1-asparagine
were added. d-Glutamine was not a substrate
for ammonia production, suggesting that mitochon-
drial phosphate dependent glutaminase (PDG)
was the major pathway leading to ammonia produc-
tion. Cell homogenate studies confirmed this
since a large amount of PDG and almost no phosphate
independent glutaminase activity was observed.
To further examine amino acid metabolism in
these cells, the changea in the amino acid compos-
ition of the media over time were analyzed using
High Pressure Liquid Chromatography. Duibecco's
Modified Eagle Medium containing 4mM glutamine
was used for these studies. At 48 hrs. giutamine
had decreased by 2.4 mM while ammonium had in-
creased by 2.6 mM and alanine had increased
by 1.7 mM. No other amino acid including glutamate
or aspartate increased by more than 0.3 mM during
this same time period. These findings, taken
together, indicate that RPEC in culture utilize
glutamine to generate ammonia and alanine, as
has been observed in the intact kidney in vivo.
We hypothesize that in these cells glutamine
is metabolized to glutamate via PDG and that
this glutamate thus formed transaminates with
pyruvate to form alanine.
J
DISTINGUISHING BACTERIAL AND KIDNEY ALANYL AMINO
PEPTIDASE ACTIVITY. M.A. Miller*, T. Hjelle*, J•
Olsson*, and D. Peterson*. Univ. of IL. Coil, of
Med. at Peoria, IL 61656
Levels of urinary AAP have been used to evaluate
toxic effects on the proximal tubules by 4minogly—
cosides. Other non—toxic clinical situations may
result in the excretion of this brush border
enzyme, such as bacterial infections. AAP is pro-
duced by Gram—positive and—negative bacteria and
has been used as a tool for microbial identifica-
tion. It was hypothesized that AAP in many patients
may be bacterial vs kidney in origin. AAP was
assayed using L—alanyl—p—nitroanilide as substrate
(Kid. mt. 20:7l,'81). Kidney AAP was from isolated
rabbit brush border membranes. Strains of E. coli,
K. pneumoniae, and P. mirabilis from patients
diagnosed with pyelonephritis were bacterial AAP
sources. The maximum activity for both bacterial
and kidney AAP was pH 7.9. Enzyme assays were
carried out in various concentrations of magnesium
(Mg) and calcium(Ca) ions; EDTA was employed for
binding residual divalent ions. Neither Mg or Ca
ion was required in the bacterial system while the
kidney AAP activity was stimulated by 40%. Heat in-
activation curves revealed differential loss of
bacterial A.AP activity (100%) at 55°C for 10 mm
vs complete retention of kidney AAP activity at
this time/temperature. Both were rapidly inactiva-
ted (5 mm) at 80°C. Present AAP assay methodolo-
gies do not distinguish bacterial vs kidney sources
of this enzyme when screening f or aminoglycoside
toxicity. The findings of this study suggest that
it is possible to define the contribution of
bacterial and kidney sources of AAP activity ap-
pearing in the urine utilizing specific ion re-
quirements and/or heat inactivation.
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MODULATORY EFFECT OF CALCIUM (Ca) ON THE
VASOPRESSIN (VP)—SENSITIVE cAMP METABOLISM IN
MEDULLARY TUBULES. N. Murayama,5 E. Kusano, J.
Werness,' A.N.K. Yusufi,* Sten Christensen* and
T. P. Dousa, Nephrol. Res. Unit, Mayo Clinic,
Rochester, MN.
We investigated modulatory action of
extracellular Ca Ofl CAMP system in collecting
tubules (MCI) and in thick ascending limb of
Henle's loop (HAL) microdissected from rat outer
medulla. Tubules were incubated in a medium
containing 2 mM Ca. Removal of Ca increased
(a ÷66%) cAMP accumulation in MCT incubated with
1O6M VP. Addition of ionophore A 23187 (To) in
concentration 5x1O5M inhibited (8_914%) cAMP
accumulation, but To had no effect on cAMP in
the absence of' Ca. PTH, putative natural
ionophore, had no effect on cAMP levels In MCT.
Addition of 1OM Forskolin (FOBS) caused 10 x
greater cAMP accumulation than 1O6M VP both In
MCI and in HAL. In the presence of VP + FOBS,
addition of 2x10'5M lo inhibited cAMP
accumulation in MCT (—98%) much more (P(O.OO1)
than in MAL (—66%); 10 x higher concentration
of 10 was needed for 1/2 max Inhibition in MAL
than in MCT. However, Ca caused similar degree
of adenylate cyclase inhibition in MCT as In
MAL. Incubation with 5x1O5M lo decreased to
similar degree ATP levels in MCT (4—53%) as in
MAL (4—50%). In conclusion, present results
show that Ca influx into cells more than changes
in extracellular Ca concentration modulate cAMP
levels in VP—sensitive medullary tubular
segments. Moreover, cAMP system in MCT is
markedly more sensitive to inhibition by Ca
influx than in HAL.
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ISOLATION OF CELLS FROM RABBIT RENAL PROXIMAL TU-
BULES USING A HYPEROSMOLAR "INTRACELLULAR" SOLUTION
C.N. Nagmneni*, P.J. Leveille, D.B.N. Lee and
N. Yanagawa. Sepulveda VANC, Sepulveda, and UCLA
School of Medicine, Los Angeles, CA.
We have developed a method for preparing cells
from isolated rabbit proximal tubules (J Cell Biol
95:118, 1982) by mechanical agitation without using
enzymes or chelating agents. Cells were isolated
from the tubules using either a hyperosmolar solu-
tion with intracellular ionic composition (ICS) or
an isosmotic solution with extracellular ionic com-
position (ECS). Both solutions were calcium— and
magnesium—free. After isolation, cells were treated
similarly and were washed and suspended in Earl's
medium. With both solutions. 90% of the cells ex-
cluded trypan blue, but "ICS cells" exhibited bet-
ter ultrastructural characteristics of proximal
tubular cells, higher ATP content and greater 02
consumption rate. Phosphate (Pi) and a—methylglu—
coside (a—MG) uptake characteristics were:
Pi (0.1 mM) a—MG (1mM)
ICS ECS ICS ECS
Uptake*123±14 23±1.5 825±207 310±24
Uptake** 813±85 88±6.6 5260±821 573±104
Km(mM) 0.34±0.06 0.56±0.03 2.63±0.77 5.75±0.49
Vmax* 297±68 87±12 3320±562 1300±192
*pmole/l06 cells/mm; **pmole/lO6cells/lO min;±(SEM).
Sodium—free medium or transport inhibitors such as
ousbain (1mM), phloridzin (0.1mM), phloritin (0.1
inN) and arsenate (1mM) all caused significant in-
hibition in uptake of the appropriate solutes. In
each case the % inhibition was not different in the
two cell preparations. These results suggest that
cells prepared by our method are suitable for use
in metabolic and transport studies. The use of ICS
appears to produce more superior cell preparations.
21
PROTEINURIA STIMULATES CATHEPSIN B AND L ACTIVITY
IN THE RAT PROXIMAL TUBULE (PT). C.J. Olbricht,
J.K. Cannon,* and C.C. Tisher, Division of Nephro—
logy, University of Florida, Gainesville.
The intralysosomal proteinases, cathepsin B and
L (CBL), are involved in protein digestion in renal
lysosomes. In the rat we have demonstrated that
their highest activity is in the Si and S2 segments
of the PT where protein uptake is also highest. To
further define the relationship between CBL activ-
ity and protein uptake, CBL activity was measured
with a newly developed ultramicroassay in single
dissected Si, S2 and S3 segments of PT from three
groups of female rats including nonproteinuric con-
trols (Group A), and rats injected with either
aminonucleoside (Group B), or the cationic protein,
lysozyme (Group C), to induce proteinuria. CBL
activities represent the mean±SD in pmol/mm tubule!
mm. The asterisk denotes a p value<O.O5 against
control values.
Group n Si S2 S3
A 9 10.6±2.3 8.9±1.7 1.3±0.5
B
C
6
6
9.8±2.2
23.6±6.6*
15.7±2.3*
10.6±3.5
2.4±1.1
2.8±0.9*
In controls, CBL activity was highest in the 51 and
S2 segments. With aminonucleoside—induced protein-
uria which is composed primarily of anionic albumin
(Group B), CBL activity increased in the S2 segment
only. In contrast, lysozyme—induced proteinuria
(Group C) increased CBL activity significantly in
both the Si and S3 segments. These results suggest
that endocytosis of proteins of different charge
can selectively stimulate CBL activity along the
rat PT.
267
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RENAL CORTICAL ADENINE NUCLEOTIDE CONCENTRATIONS
(AN) DURING ISCHEMIC ACUTE RENAL FAILURE (ARF). V.
Van Putten,* D. Lumlertgul,* T. Burke, and R.
Schrier. Dept. Med., Univ. Colorado. Med. Sch.,
Denver, CO.
The present study was undertaken to examine
whether impaired mitochondrial oxidative phosphor—
ylation, a consistent finding in several experi-
mental models of ischemic ART, alters AN metabo-
lism. AN levels were therefore measured by high
performance liquid chromatography in the renal
cortex prior to reflow and 1, 3, 6, 12, 18 and 24
hr following 50 mm of bilateral occlusion of the
renal artery and vein in the rat. As compared to
sham animals, ATP, AD? and total AN were decreased
during ischemia (5.4 vs 0.9, 1.8 vs 0.7 and 7.9 vs
2.7 umoles/g dry wt, respectively, all p<.OO1)
while AMP, hypoxanthine and xanthine all rose
significantly (0.7 vs 1.1, 0.05 vs 1.28 and 0.12
vs 1.42 ijmoles/g dry wt, respectively, all
p<.OOl). After 1 hr of reflow the increase in
AMP, hypoxanthine and xanthine was no longer
present. However, the total AN remained decreased
through the entire reflow period (9.2 vs 4.6, 8.4
vs 6.1, 9.3 vs 6.4, 8.6 vs 5.8, 10.0 vs 7.1 and
9.3 vs 5.4 imoles/g dry wt at 1, 3, 6, 12, 18 and
24 hr, respectively, all p<.OOl). These decreases
in total AN were due to commensurate decreases in
AT? and AMP. These findings therefore demonstrate
that restoration of oxygen and substrate delivery
to renal tissue, after an ischemic insult known to
cause reversible ischemic ARF, improves but does
not return to normal the cellular renal cortical
energy stores 24 hr after the ischemic insult.
These results indicate continued mitochondrial
dysfunction and impaired energy dependent cellular
functions during the maintenance phase of ARF.
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VASOPRESSIN STIMULATES DNA SYNTHESIS AND ION TRANS-
PORT IN QUIESCENT RENAL EPITHELIAL CELLS (MUCK).
Vivian H. Reznik, R. Jean Shapiro*, and Stanley
A. Mendoza. Dept. of Peds., U.C.S.D. School of
Medicine, La Jolla, CA.
Changes in monovalent ion transport regulate
DNA synthesis in a variety of cell types. Compar-
atively little information exists regarding the
role of ion transport in the growth of epithelial
cells. MUCK cells were growth—arrested by the se-
quential removal of serum from the media. When
fresh serum was added to these quiescent cells,
cell growth and DNA synthesis resumed after a lag
period of 16—18 hours. Vasopressin (100 ng/ml)
increased DNA synthesis in the presence of low
concentration of serum. Similarly, the cyclic
nucleotide phosphodiesterase inhibitor theophylline
increased DNA synthesis in the presence of low con-
centrations of serum. After a lag period of 2—3
hours, vasopressin stimulated Na uptake by quies-
cent MUCK cells. After 4 hours, the hormone in-
creased Na—K pump activity in these cells. It is
concluded that the initial effect of vasopressin
in to increase Na uptake by the cells. Since the
activity of the Na—K pump in MUCK cells is regu—
lated by intracellular Na, this causes increased
activity of the pump. It appears likely that the
changes in monovalent ion transport play a role in
the subsequent stimulation of DNA synthesis and
that these processes are mediated by intracellular
cyclic AMP.
Abstracts
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RENAL CARCINOMAS. B.D. Ross, V. Marshall,
M. Smith, G. Radda, and D. Preeman. Departments
of dicine & Biochemistry, University of Oxford,
U. K.
TO establish whether solid human tumours have
specific 31P NMR characteristics in vivo, human
kidneys were obtained at nephrectomy and main-
tained for 4 hours or more by normothermic per-
fusion. Of 4 kidneys examined, 3 had renal cell
carcinomas and 1 a ureteric tumour. Oxygen con-
sumption, perfusate flow rate and urine production
were monitored, and spectra were obtained alter-
nately from the tumour and normal kidney. o
modified surface coils of 4 cm diameter were
applied, with the kidney perfused in the homo-
geneous field of a TMR—32 1.9 1sla magnet.
When perfused with oxygenated media at pH 7.25-
7.40, AX?, P1 and sugar phosphate were observed
in the normal kidney and tumour. The proportions
and concentrations of metabolites were those ex-
pected from earlier work with rat kidney in vivo.
Intracellular pH was 6.99, and under aerobic
conditions, was similar in tumour and normal kid-
ney. However, when 02 delivery to the perfused
kidney was limited ATP was better conserved and
pM fell more in the tumour. These results are
compatible with a largely glycolytic metabolism
for renal cell carcinoma in vivo. They repres-
ent the first 31? NMR spectra from solid human
tumours with intact circulation, and they differ
from those obtained with human tumours implanted
into experimental animals. Such metabolic res-
ponses as demonstrated here could form the basis
of future diagnostic or therapeutic tests for
human tumours in vivo.
REGULATION OF RENAL AMMONIA PRODUCTION DURING
SHORT TERM POTASSIUM DEPLETION. Sithiporn
Sastrasinh and Malinee Sastrasinh.* VANC, East
Orange, New Jersey.
Enhanced renal ammonia production may be one
of the mechanisms by which the kidney conserves
potassium during chronic potassium depletion.
However, it is not known whether short term
potassium depletion stimulates renal ammoniagen-
esis. Renal adaptation, which results in de-
creased urinary potassium excretion, has been
shown to occur within 72 hours of potassium
deprivation independent of changes in mineralo-
corticoids or sodium and anion excretion. To
determine the role of renal ammoniagenesis in
this adaptive phenomenon, we measured ammonia
production in renal cortical mitochondria iso-
lated from rats fed with either potassium-free
or control (0.06 mmol KC1/g) diet for 3 days.
Isolated mitochondria were incubated for 20
minutes with 1 mM glutamine as substrate. Ani-
mals fed with potassium-free diet became potas-
sium depleted as demonstrated by lower muscle
potassium content. There was an increase in
ammonia production by cortical mitochondria when
compared to their pair-fed controls.
NH Production Muscle K+ Content
3(n 12) (n = 13)
(nmol/min/mg) (pmol/g dry wt.)
Control diet 65.85 + 1.91 350.15 + 6.02
K+_free diet 72.09 2.96 299.93 + 4.34
p <.05 <.001
These studies indicate that increased renal
ammonia production may be an important adaptive
mechanism for renal potassium conservation dur-
ing short term potassium depletion.
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A NEW MODEL FOR VASOPRESSIN (VP) ADENYLATE CYCLASE
(AC) INTERACTIONS. K.L. Skorecki, A.S. Verkman,*
C.Y. Jung* and D.A. Ausiello. Harvard Med. Sch.,
Boston, MA and S.U.N.Y., Buffalo, NY.
We have previously demonstrated receptor trans-
ition for binding of VP to LLC—PK1 cells consis-
tent with site—site interactions and an oligomeric
structure for the receptor enzyme complex. We
therefore used radiation inactivation (1.5 meV
electrons) applied for the first time to intact
cultured cells to discern activity—dose relations
for AC activity in the presence and absence of VP.
This technique allows determination of the func-
tional M.W. of enzymes without purification which
may disrupt subunit assembly. In 5 experiments
convex activity—dose relations were observed for
basal enzyme activity with transition to straight
exponential decay in the presence of maximally
stimulating concentrations of VP (2iM). The
limiting slopes of the convex activity—dose rela-
tions for basal AC activity were the same as the
slopes of the straight exponential decay for VP
stimulated activity (both corresponding to M.W.s
of approx 180,000). These data satisfied equa-
tions for the radiation inactivation of oligomeric
enzyme systems consistent with the following
model: 1) AC in the unstimulated state is present
as relatively inactive oligomers in equilibrium
with more active monomers; 2) VP shifts the
oligomer—monomer equilibrium towards monomers such
that maximal stimulation results in complete dis—
aggregation into monomers; 3) one or more radia-
tion "hits" in an oligomer results in destruction
of the subunit hit with release of the remaining
active monomers; 4) VP—stimulated activity is a
function of the total number of monomers (free or
in an oligomer) surviving radiation.
USE OF RENAL CORTICAL SLICES FOR ASSESSEMENT OF IN
SITU RENAL METABOLISM AND TOXICITY. Jacqueline H.
Smith* and Jerry B. Hook. Michigan State Univ.,
Dept. of Pharmacol. & Toxicol., E. Lansing, MI.
Chloroform (CHC13) renal and hepatic toxicity
results from P-45O-mediated metabolism of CHC13 to
a reactive intermediate. Many nephrotoxicants may
result in renal toxicity subsequent to in situ
metabolism in the kidney. CHCl has been used as
a model toxicant to develop an in vitro system to
assess the nephrotoxic potential of chemicals met-
abolized by P—45O to reactive intermediates. Only
male mice were susceptible to CHC13-induced
nephrotoxicity and the renal concentration of
P-453 was 6 times greater than in female mice.
The ability of renal cortical slices to accumulate
organic ions in vitro is an indication of the
physiological status of proximal tubular cells,
the target of many nephrotoxicants. Preincubation
of renal cortical slices from male, not female,
mice with CHC13 resulted in decreased ability of
slices to accumulate p—aminohippurate and tetra—
ethylammonium within a similar time and dose as
observed to produce nephrotoxicity in vivo. The
toxicity of CHC13 in vitro was related to metabol-
sim; 14CHC13 was metabolized to 14CO2 and coval—
ently bound radioactivity in greater amounts by
male than female slices. Fletabolism and toxicity
were reduced when incubations were conducted under
an atmosphere of carbon monoxide, a specific in-
hibitor of P-45O. Thus, nephrotoxicity of CHCl
due to renal metabolism may be quantified in vitro
and this model may prove useful to elucidate bio-
chemical mechanisms of other nephrotoxicants.
CHARACTERIZATION OF MONOCLONAL ANTIBODIES AGAINST
RABBIT TUBULAR CELLS:A POTENTIAL TOOL FOR THE PU-
RIFICATION OF TUBULAR PROTEINS OR CELL SUBPOPULA—
TIONS. A.Var,devalle P.Ronco M.Geniteau*and P.
Verroust INSERM U64 et U.Z46 Paris—France. (intr,
by R,R.Robinson).
Monoclonal antibodies have been produced by
fusion of NSI myeloma cells with spleen cells from
Balb/C mice immunized with either isolated cortical
tubular cells from rabbit kidney or plasma membrane
preparations. Antibody producing hybrids were iden-
tified by solid phase enzymoessai and indirect im—
munofluorescence on frozen sections of rabbit kid-
ney. 22 clones were finally maintained. By immuno—
fluorescence on cryostat kidney sections and isola-
ted tubular segments, they could be ascribed to
four main group of specificities : 11 antibodies
recognized antigens located on proximal tubule
brush border(BB) ; 4 antibodies were directed
against antigens of the basolateral membranes pre-
sent on all tubular segments in 3 cases or only on
the proximal tubule in 1 ; one antibody bound spe-
cifically collecting tubules ; 6 antibodies were
reactive with antigens of the cytoskeleton. Charac-
terization of the antiBB antibodies by immunopreci—
pitation of radiolabelled BB identified 6 different
antigens with M.W estimated by SOS—PAGE ranging
from 80 000 to 350 000. Using immunoadsorbant co-
lumns made with 3 of these antibodies, the corres-
ponding antigens could be selectively removed
and purified in one step from deoxycholate solubi—
lized BB preparations. Preliminary experimenla with
one of these affinity columns suggest that they may
be used for cell separation. In conclusion, anti-
bodies specific for rabbit tubular cells can be
produced and used for purification of cortical
components.
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RENAL AND EXTRARENAL UTILIZATION OF GLUTAMINE IN
NORMAL AND ACIDOTIC DOGS. Patrick Vinay,
Mohunlall Soowamber*, Paul René de Cotret*, and
André Gougoux. Dept. of Medicine and Physiol.,
Univ. of Montréal and Nephrology Dept., Notre—
Dame Hospital, Montréal, Canada.
Metabolic acidosis increases the renal utili-
zation of L-glutamine (Gln) by the dog kidney
while the arterial Gln is unchanged. This
indicates that the increased renal uptake has
been matched by an extrarenal Increased Gln syn-
thesis or a decreased utilization. We have
measured simultaneously the renal ( A—V method)
and total body utilization (TBU) of Gln in 5
normal and 4 chronically acidotic dogs. TBU of
Gln was calculated from the blood disappearance
curve of a trace bolus of universally labelled
'4C—L-Gln assuming a two compartments system.
Following injection, 30 blood samples were
obtained in 30 mm. After addition of a known
amount of 3H—Gln (internal standard), the blood
was deprotelriized. The neutralized supernatant
was submitted to an ion exchange chromatographic
procedure (Rexin 201, acetate form) to remove all
14C_anior,s. The eluate was treated with gluta—
minase and submitted to a second chroma-
trography. The 14C and 3H glutamate was then
eluted and counted. The TBU of Gln was 172 vs
182 pmol/min in normal and acidotic dogs (NS),
while the renal glutaniine uptake (two kidneys)
was 25 vs 42 (p <0.001) and total ammonia produc-
tion 38 vs 91 pmol/min (p 0.001). The extra—
renal utilization decreased from 147 to
139 i'mol/min (NS). It is concluded that meta-
bolic acidosis does not lead to an increasea syn-
thesis but to a decreased utilization of Gln at
extrarenal sites in the acidotic dog.
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J THE RELATIONSHIP BETWEEN RENAL CELL pH (pHi) AND
THE ADAPTIVE CHANCES IN AMMONIAGENESIS (Al'),
GLUTAMINE UTILIZATION (GU) AND GLUCONEOGENESIS
(GP) IN CHRONIC METABOLIC ACIDOSIS (CMA). Adler,
S. Dept. Ned., Montefiore Hosp., Univ. Pittsburgh
Sch. Med., Pittsburgh, PA
Although the precise mechanisms responsible
f or the adaptive changes in renal metabolism ob-
served in CMA are unknown these changes are often
assumed to be due to changes in pHi. To examine
this hypothesis renal tubules were isolated from
rats made acidotic by three days of acid feeding
(CMA) or from pair fed non—acidotic rats (NA).
Blood pH and bicarbonate in CMA was 7.16 and 12.6
respectively while in NA the values were 7.41 and
22.9 (p.OOl). Tubules were incubated in K-R bi-
carbonate, 2 mM glutamine substrate, 37°C for 45
minutes at different external bicarbonates and
external pH (pHE). pH was determined from DM0
distribution. Results are shown in the table.
AN GP PHI-PHE
HCO3 CMA NA CMA NA CMA NA
5 mEq 155.0* 109.4 344* 15.7 0.42* 0.51
10 mEq 172.1* 78.2 32.4* 10.2 0.29 0.31
25 mlq 160.2* 98.6 30.3* 10.9 0.04+ 0.09
50 mEq 178.5* 85.9 22.8* 7.1 —0.20 —0.18
*p< .001 from NA +p< .05 from NA
In addition, GU was increased significantly at
each external bicarbonate in CMA tubules but the
greatest difference in CU between CMA and NA
(155.0 vs. 75.8 uM/g) occurred at 50 mEq (p.c.OOl)
when pH was not significantly reduced. These
results suggest the following: (1) Although in
CMA there is a tendency for pHi to be reduced
this effect is not constant. (2) Absolute changes
in overall pHj do not account for the renal
metabolic changes found in CMA.
MODULATION OF RENAL NET ACID EXCRETION(NAE) AND ITS COMPONENTS DURING STEADY-
STATE CHRONIC HYPERCAPNIA. H.J. Adrogue and
N.E. Madias. Tufts-New England Medical Center and
Baylor College of Medicine, Boston,MA,and Houston, Tx.
Adaptation to chronic hypercapnia transiently aug-
ments NAE. In the new steady state, although NAE has
returned to control, puzzling changes in its components
have been noted; yet, systematic studies on the compo-
nents of NAE during steady-state chronic hypercapnia
have not been performed.
To this purpose, we examined the renal response to
prolonged chronic hypercapnia in 10 dogs maintained in
an environmental chamber (FiCO 10%, 13d). Within 4d
of CO exposure, plasma acid—bJe composition reached
steadystate values (p11 from 7.41 to 7.27, PaCO2 from
33.4 to 80.1 mmHg, and IHCO3jp from 20.7 to 35.8
mEq/L). Mean values for NAE, its 3 components and
urinary pH are shown below (*p< .05 vs. control, § p< .05
vs. hypercapnia 2—5d): +
-
NAE NHI, TA HCO3 pH
mEq/Kg
Control 3.27 1.97 1.46 0.16 6.06
Hypercapnia
2—Sd 4.84* 3.71* 1.36 0.23 6.19
6—13d 3.811 3.25* 1.07*1 0.51*1 6.44*1
NAE increased in early hyperoapnia and eturned to
control thereafter. By contrast, urinary NH which was
augmented during the adaptation phase remained eleva-
ted throughout. Moreover, steady-state chronic hyper-
eapma was accompanied by a decrease in urinary TA,
and an increase in urinary HCO3 and pH. The data
suggest that chronic hypercapnia results in persistent
stimulation of renal ammoniagenesis. The observed
changes In the components of NAE are compatible with
augmented proximal but decreased distal acidification in
chronic hypercapnia.
JACUTE HYPERCAPNIA (An) STIMULATES ACIDIFICATION
ALONG THE INNER MEDULLARY COLLECTING DUCT (IMCD).
E.A.Alexander, E. R. )IcNamara' J.H.Schwartz and H.
E.Beagele. Thorndike Mem. Lab., Renal Sect.,
Boston City Hosp., Depts. Med. & Physiology,
Boston University School Med., Boston, Mass.
We recently demonstrated that AR stimulates
acidification prior to but not along the IMCD
(A.J.P. 244: F89, 1983). It was possible that the
failure to find enhanced IMCD acidification was a
function of insufficient buffer delivery. To
answer this question, we infused+1O AM rats
(arterial pH 7.21 o. 87 — 2 mmHg) with
creatinine (pE 4.91) to increase buffer delivery
to the IMCD. pH and were measured with
glass membrane electrodes utilizing the micro—
catheterization technique and fluid was obtained
for solute measrements. pH decreased from 5.80
* 0.05 to 5.42 — 0.02 (r —
—0.68, .0001) and
1'CO increased from 72 5 to 116 — 2 mmHg (r —
+0.89, P .0001) along the IMCD. Bicarbonate
delivery decreased from 110 15 to 38 3 nmoles/
mm (r —.72, P — 0.0001) between the origin and
tip IMCD, and 715 nmoles/min of hydrogen were
titrated by creatinine. Thus, about 780 nmoles/
mm of hydrogen ion were secreted between the
origin and tip IMCD. In 3 normocapnic rats Sn in-
fusion of the same amount of creatinine resulted
in no measurable change in p13 along the IMCD,
5.936 to 5.898 (r
—0.09, P .74). We previous-
ly reported that in normocapnic rats without
creatinine infusions, there is about 450 nmol/min
hydrogen ion secreted by the IMCD. We conclude
that All augments hydrogen ion secretion along the
IMCD. This increased secretion appears to be
gradient limited since it only occurs if suffi-
cient buffer is present.
EFFECT OF VOLUME FLUX (3v) ON BICARBONATE
FLUX (3HC03) IN THE IN VIVO PERFUSED RAT
PROXIMAL CONVOLUTED TUBULE (PCI). Robert J.
Alpern, Dept. of Med., Univ. of Calif., San Fran., CA.
The effects of Jv on 3HC03 were examined in rat PCI
microperfused at 16 nI/mm. Jv was changed by replacing
NaCI with raffinose (Raf) isosmotically in the perfusate.
Acetazolamide (ACZ) was added in some experiments to
inhibit active proton secretion. (MLBC = mean luminal
[HCO3I; * p < .025 vs. zero Raf, + p < .005 vs. zero Raf).
Perfusate (mM) 3v 3HC03 MLBC[HCO3] Raf (nl/mmm) (pm/mm"m) (mM)
5 0 2.2 0.2 15 2 5.6 0.3
5 63 -0.2 0.1 17 5 4.7 0.3
25 0 2.2+0.1 l31+5 18.2±0.5
25 55 0.3 0.2 106 8 17.2 0.9
25 63 -0.7 ÷ 0.3 91 13' 18.8 0.8
60 0 1.1±0.2 212+8 47.3±1.7
60 63 -0.5 0.1 169 5 45.6 3.2
25 + ACZ 0 0.7 0.2 15 6 25.2 0.1
25 + ACZ 63 —0.9 0.1 13 2 23.0 + 0.2
Decreases in Jv led to decreases in 3HC03 in tubules
perfused with 25 and 60 mM HCO3. This inhibition was
not due to changes in luminal EHCO3I as MLBC did not
change. When proton secretion was inhibited by addition
of ACZ or lowering perfusate EHCO3] to 5 mM, there was
no effect of 3v on 3HC03. This indicates that changes in
Jv are affecting active proton transport rather than
inducing passive HCO3 convection through the tightjunction. The pronounced effect of )v on 3HC03 when
luminal [HCO3] was raised above the saturating concen-
tration for proton secretion (60mM perfusate), indicates
an effect of v on the Vmax for proton secretion. The
data is most consistent with a solute-solvent interaction
in the cell or interstitium which modifies the local pH and
bicarbonate concentration of this compartment, and
secondarily affects active proton secretion.
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THE INTRAMITOCHONDRIAL pH OF CEREBRAL MI-
TOCHONDRIA: EFFECTS OF EXTRRACELLULAR pH
AND DIVALENT CATIONS. A.I. Arieff, W. Leach*, V.A.
Med. Ctr. and U.C.S.F., Nephrology Research, San
Francisco, CA
The pH in cells (pHi) is important in the regulation of
many metabolic reactions but measurement may not
take into account pH in mitochondria. To study altera-
tions in mitochondrial pH (pHim), we de1vloped a method
for measuring cerebral pIi,jT, using C-dimethadione(DM0) distribution, with C-sucrose3 to evaluate the
extramitochondrial space (EMS) and H20 to measure
mitochondrial water. Cerebral mitochondria were ob-
tained from rat cerbral cortex by differential centri-
fugation, and measurements made after centrifugation
through silicone oil. The pHim was evaluated at extr
cellular pH (pHe) of 6.76 to 7.70 and effects of Ca(5.5 mM) at pHe of 7.1 & 7.4. Purity of the mitochon-
drial preparation was ascertained by enrichment of SDH
& cyctochrome oxidase and electron microscopy. Viabil-
ity was determined by mitochondrial 02 consumption and
stimulation by ADP. In normal rats, the pHe/pHim were:
6.76/7.00; 7.07/7.27; 7.37/7.47; 7.70/7.69. Thus the ratio
of He/Him is maximal at pHe of 6.76 (1.74) and
disappears at pHe of 7.70. With stimulation by Ca at
pHe of 7.02, the pHim is 7.70, while at pHe of 7.40,
pHim is 8.15, which represents He/Him ratio of 4.8
and 5.6. Thus, mitochondria are capable of maintaining
a H ion gradient of 5 fold vs. control of 1.74 fold.
Conclusion: a) at normal pHi of brain (7.07) the pHim is
7.27; b) buffering by cerebral mitochondria is maximal at
pHe of 6.76; c) with stimulation by Ca, the H ion
gradient increases from 1.7 to 5 fold; d) mitochondria
are alkaline compared to cytosol, and with appropriate
stimulation, they become more alkaline. Impairment of
Ca' /H' exchange in disease could impair mitochondrial
metabolism which is pH dependent.
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QUANTITATIVE CONTRIBUTION OF H ATPASE TO
PROXIMAL HCO REABSORPTION IN NORMAL RATS.
Norman Bank, Hagop S. Aynedjian* and Bertrand F.
Mutz*. Montefiore Hospital, Dept. of Med., Bronx
New York.
We examined the possible contribution of_a
luminal membrane H pump (H ATPase) to HCO3 re-
absorption by the proximal tubule. Microperfusion
experiments were carried Out in rats with the in-
hibitor, dicyclohexylcarbodiimide (DCCD). In one
group, proximal tubules were microinfused at 20
nl/min with an isotonic electrolyte solution
devoid of HCO3 but containing 100 mg% glucose,
''C-glucose and 3H-methoxy inulin. Each tubule
was perfused twice, first with the above solution
and second with the identical solution containing
1 aM DCCD. Data were accepted only if paired
measured perfusion rates differed by < 10%. Fluid
absorption was 4.32±0.23 nl/min without DCCD and
4.62±0.28 nl/min with DCCD (p NS). Glucose ab-
sorption was 76.1±7.0 picomole/min without DCCD
and 77.0±7.0 picomole/min with DCCD (p NS).
These observations indicate that 1 mM DCCD did
not inhibit sodium transport nor did it interfere
with the co-transport of Na-glucose across the
luminal membrane. In a second group of rats, the
same protocol was followed except that the per-
fusion solution contained 20 mM HCO3. Total CO2
was measured by microcalorimetry and absolute CO2
absorption was calculated from the CO2 and 1kC
inulin measurements. Mean CO2 absorption without
DCCD was 287±10 picomoles/min and with DCCD it
was 226±12 (p < 0.01). These observations are
consistent with the view that H ATPase in the
luminal membrane is_responsible for approximately
21% of proximal HCO3 reabsorption.
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EFFECT OF ACUTE THYROPARATRYROIDECTOMY (TPTX) ON
NEPHRON ACIDIFICATION. H.ll.Bengele, E.R.McNamara *
and E.A.Alexander. Thorndike Mem.Lab., Renal Sect.
Boston City Bosp., Depts. Medicine & Physiology,
Boston Univ. School Med., Boston, Mass.
The effect of the absence of parathyroid hor-
mone on nephron acidification was determined in
rats following acute TPTX. Tubular fluid samples
were obtained from the superficial late proximal
tubule (LPT), the early distal tubule (EDT) and
along the inner medullary collecting duct (IMCD)
and the results compared with those obtained from
control rats. In the LPT after TPTX, pH was lower
6.66 .01 vs 6.73 .01, and ammonium delivery
increased by 80Z. The amounts of acid phosphate
and bicarbonate were not different from control,
therefore net acid delivery was increased signif i—
cantly. In the EDT no differences in pH, bicar-
bonate, or net acid delivery were found between
groups, while ammonium was higher and acid phos-
phate lower after TPTX. Along the IMCD in control
rats, pH decreased from 6.58 to 5.21, and about
450 nmol/min of net acid (70Z of that excreted)
was added. After TPTX more net acid entered the
U4JD (791 nmol/inin) at a lower pH, 5.66. Neither
the pH nor the amount of bicarbonate, ammonium,
acid phosphate and net acid changed significantly
along the IMCD. Net acid excretion was not dif-
ferent between groups 624 105 control vs 791
70 nmol/mjn TPTX (P'O.l). These results demon-
strate that after TPTX proximal acidification is
increased aimost entirely as a function of in-
creased ammonium, while there is no measurable
acidification along the IMcD. We conclude that
physiologic levels of parathormone may signif i—
cantly affect local nephron acidification but do
not alter net acid excretion.
BIGARBONATE VOLTAGE TRANSIENTS IN THE RABBIT
PROXIMAL TUBUI2. Bruce and Morgan
Sohtell. The Ohio State University, Dept. of
Physiology, Columbus, Ohio and Uppsala
University, Uppsala, Sweden.To evaluate the bicarbonate permeability of
the basolateral membrane, the transientdepolarizations of the basolateral membrane
potential (Vbl) associated with reducing bath
bicarbonate concentration from 22 to 6.6 mM at a
constant pH of 7.4 were evaluated. Superficial
convoluted (PCI') and straight (PST) proximal
tubules were examined. Chloride was substituted
for bicarbonate, and a miniature Ag—AgCl
electrode was used to confirm bath exchanges in
< 1.0 sec.
In PST, control Vbl was —48.7+2.O(32)mV.
Reducing bath bicarbonate concentration resulted
in a transient depolarization of 15.2+O.9(32)mV.
The peak depolarization occured 0.8j0.1 sec
after onset of the response. Vbl rapidly
returned to a value 2.5+O.7(32)mV less negative
than the control value. In PCr, similar
transient depolarizations were 13.4+1.9(8)mV
occuring at 0.7 sec.
In PST, the effect of 1O—4M acetazolamide
added to the bath and lumen was to reduce the
spike height to 11.1±O.88(13)mV and to delay the
peak depolarization to 1.2±0.12 sec.
We conclude that 1.) a rapid bath exchange is
required to observe voltage transients
associated with reducing bath bicarbonate
concentration, and 2.) the basolateral membranes
of both the PST and PCI' have a relatively large
permeability for bicarbonate or hydroxyl ions
which is partially blocked by acetazolamide.
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JPROXIMAL EFFECTS OF INCREASE IN CALCEMIA ([Call P)ON REABSORPTION OF HCO3, Cl, AND HZO IN
THYROPARATHYROIDECTOMIZED (TPTx) RATS. M.
Bichara 0. Mercier M. Paillard, A. Prigent aiid
F. Leviel* (intr. by R.J. Alpern). H6pital Louis'
Mourier., INSEBM U13, Paris, France. r- —rIt is unclear wether an increase in Ca I P
modulates the renal handling of HCO3, Cl, anR2O
via inhibition of PTH Secretion, reduction in
GFR, or direct tubular effects. We therefore
studied acutely TPTx Sprague Dawley rats which
were plasma repleed, then volume expanded (10%
Bwt) 1) at low CaIP (1.77+0.07 mM), then 2)
after 1 hour infusron of CaClTat either 4 (Gr.1,
6 rats) or 10 pmol/min.g Bwt (Gr.2, 6 rats) while
maintaining vplume expansion. In Gr.1, 0.21 mM
increase in rCalp did not alter whole kidney GFR,
but decreaseU rinary HCO3 excretion rate from
401+90 to 166±43 nroLmin (P<O.O5). In Gr.2,O.7 mM increase in LCa]P decreased whole kidney
GFR and fractional HCO3 excretion, but increased
fractional Cl and H2O excretionS results (means
+ SEM) of free—flow end—proximal micropunctures
In Gr.2 axe shown in Table: during second period
of high ICSTP, the 39 tubules of control period
(C) were recollected (R). End—proximal total CO2
(tCO2) and Cl were measured by microcalorimetry
and method of Ramsay, respectively.
SNGFR Inulin tCO2 Fractional Reab.
nl/min TF/P mM tCO2 Cl
C 46.0+1.3 2.09+0.07 11.2+0.5 0.82+0.01 0.43+0.02
R 44.21.7 1.790.05 8.70.6 0.83O.O1 O.32R0.O2
NB P<OO2 P<D.O5 NB P<D.O2
Thus increase in JICa7P 1) enhanced the mean pro-
ximal transepithelfbrtCO2 gradient; this must be
secondary to a specific stimulatory effect on the
proximal HCO3 transport ; and 2) reduced Cl and
1120 proximal ,re4bsorptiona. We conclude that
increase in Ca] P 1) exerts direct tubular
effects indepeiident of PTH or GFR, 2) by probabl
decreasing the permeability of the proxima
paracellular pathway to both HCO3 and Cl that
leads to decrease in HCO3 back—flux (stimulation
of reabsorption) and in lumen—to—blood passive Cl
flux (inhibition of reabsorption). An additional
effect on proximal juxtamedullary or distal seg-
ments must however be invoked to account for the
whole kidney inhibition of HCO3 reabsorption.
ANALYSIS OF DETERMINANTS OF RENAL
CORTICAL PCO2. Akhil Bidani,* E.D. Crandall,* and
Thomas D. DuBose, Jr. Univ. of Texas Medical Branch,
Galveston, TX and Univ. of Calif., Los Angeles, CA.
We recently proposed that metabolic CO2 production
CM CO2) coupled with vascular diffusive CO2 transfer
(F CO2) could explain, in part, the finding of a PCO2
of 65 mmHg in structures of the renal cortex (ASN
15:136A). In that study, stellate vessel PCO2 (SY) was
fixed (65 mmHg) and the magnitude of M CO2 and
F CO2 necessary to reach that value was derived
iteratively. In the present study a mathematical model
consisting of steady state balances in the various
compartments of a representative proximal tubule was
developed. Mass balance equations for CO2, HCO
and H were derived and the nonlinear equations solved
using a computer assisted quasilinearization technique.
M CO2 and F CO2 were allowed to vary empirically
from 0—3.0 mmoles/L RBF. Efficiency of vascular
transfer was calculated (Eff.) and the PCO 2 predicted
for the preexchange capillary (ac), post exchange
capillary (vc), and proximal tubule (T) as displayed in
the table.
!CO2 1'C02 Eff. PCO2ac PCO2vc PCO2T
mM/L mM/L % mmHg mmHg mmHg
o 1.0 96 45 49 50
0 3.0 96 57 61 62
1.0 0 — 49 49 50
3.0 0 — 40 61 62
1.0 2.0 89 51 60 62
In summary, the required magnitude for 11 CO2 or i' CO2
alone is large. Metabolic production of CO2 and
vascular diffusive gas transfer in combination can
explain our findings and predicts in addition a
respiratory acidosis in SV as measured experimentally.
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PROXIMAL TUBULE CELL NA'—H EXCHANGE IS DECREASED
BY METABOLIC ALKALOSIS. S. Blumenthal*, R. Ware*
and J. Kleinman, Department of Medicine, VA
Medical Center and the Medical College of
Wisconsin, Wood (Milwaukee), WI.
The effect of acid-base balance on Na+_H+
exchange was studied by examining Na"—driven
changes in cell pH (pHc) of proximal tubules from
rabbits with chronic metabolic alkalosis. Rabbits
were given furosemide for 4 days and maintained on
low Cl— diets and deionized H20 for 5—7 days.
Blood pH and [HCO] rose significantly, from 7.42
to 7.58 and 22 to 37, respectively. Na-induced
increases in pHc were estimated from changes in
the cell/extracellular distribution ratio of
14C—DMO in renal cortical tubule suspensions from
these rabbits. The cells were Na and ATP
depleted by incubation with rotenone in Nat—free
media and then were resuspended in media
containing various concentrations of Na+. The
peak change in pHc (pH) generated by the Na
gradients were lower in the alkalotic animals than
in controls; O.12±.O1 compared to 0.22±0.01
(P<O.OO1) with a 60mM Na gradient and 0.07±0.01
compared to 0.12±0.01 (P<O.02) with a 12mM
gradient. A reciprocal plot of pH versus [Nat]
reveals a decreased Vmax and unchanged Na+ Km in
alkalosis.
The results demonstrate that metabolic
alkalosis in the rabbit is associated with
depression of renal proximal tubule cell Na1_H+
exchange. Kinetic analysis is consistent with a
mechanism involving a loss of Na_H+ exchange
sites. The results suggest that maintenance of
chronic alkalosis is not due to increased proximal
H+ secretion.
.83
AMMONIUM (NH4) HANDLING BY DEEP NEPHRONS (DN) AND
THE COLLECTING DUCT (CD) DURING ACUTE RESPIRATORY
ACIDOSIS (ARA). J. Buerkert, D. Martin,* and D.
Trigg.* Renal Div., Jewish Hosp. and Washington
Univ., St. Louis, Missouri.
In order to assess the effects of ARA on the
role of DN and the CD in NH4 excretion, recollec-
tion micropuncture was performed in 11 Munich Wis—
tar rats. Before and after ventilation with 8%
C02 the tubule fluid NH4 content (TF[NH4]) and in
vivo pH (TF[pH]) were determined near the bend of
Henles loop (BLH) of DN and at proximal (prox)
and tip CD sites. In ARA urine pH decreased and
NH4 excretion doubled. NH4 delivery to the BLH
increased from 52±5 to 79±10 pmol/min (p<.025) in
period 2. This was due to enhanced tubule entry,
since the filtered load did not change (3.5±0.4
vs 4.2±0.4 pniol/min in period 1). In ARA TF[HCO3]
at the BLH fell from 20±2 to 10±2 mM and TF[pH]
decreased from 7.21±0.05 to 6.85±0.10 (p<.OO1).
TF[pH] fell along the CD in period 1 (p<.05).
and fractional delivery of free hydrogen ion
(FD[H+]) increased 10±6% between CD(prox) and
CD(tip). In acidosis, TF{pH] was lower at these
sites (p<.OO1). The increase in FD[I-I+1 between
the base and tip of the CD was fivefold greater
during ARA (50±14%, p<.Ol). ARA nearly doubled
FD[NH4] to CD(prox) (p<.OO1). The mean was
994±81% vs 552±51% in period 1. TF[NH4] rose be-
tween CD sites in both periods, but was due to
water extraction. Thus, the site of increased
NH3 addition during ARA is before CD(prox).
We conclude that ARA enhances Hf secretion
along the CD and prior to the BLH. Further,
although NH3 entry prior to the BLH rose during
ARA, changes in TF[pH] oppose its shunting to
the CD.
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EFFECT OF PARATHYROID HORMONE (PTH) ON
BONE BUFFERING RESPONSE IN VITRO. D.A.
Bushinsky, J.M. Goldring*, F.L.Coe. Dept.
of Med., Univ. of Chicago, Chicago, IL.
Live, neonatal mouse calvaria (C), cul-
tured for 3 hr in vitro, generate a net
medium to bone proton flux (JH,nEq/C/3 hr)
that varies linearly with medium proton
(H) concentration [HJ(nEq/L). The magni-
tude of the slope of JH on [HI represents
bone buffering response. To determine
whether PTH augments bone buffering we
cultured C for 3 hr in medium whose pH was
varied with HC1 or NaOH (7.10—7.70) at
pCO2 40 mmHg and 37 C. Addition of PTH to
cultures, at 10—8 M, did not affect the
buffer slope: —97±14 (+SEM,n=54,r=—.695,
p<.OOl) vs —112±17 (n=48,r=—.7O4,p<.OO1),
PTH vs vehicle (V), p,NS. However, PTH
treated C transported H into the medium at
physiological (H] of 37+2 (JH631±241)
whereas V treated C exhibited modest H up-
take (JH—518±255) at [HI of 35±2 (p<.OO1
PTH vs V for JH; p, NS for [HI). PTH, 10—8
N, causes maximal release of calcium at 24
hr by C. To determine if prior exposure to
PTH would augment buffering, C were pre—
incubated with PTH or V for 24 hr, and
then studied in fresh medium for 3 hr. The
buffer slope was similar in both PTH
(—68±23,n29,r.491,p<.01) and V (—74±21,
n28,r—.570,p<.0l) treated C (p,NS).
Values of JH at physiological [H) became
strongly positive: PTH, JH=2601±305, [HJ=
42±2; V, JH=2676±310, [H]=42±3;p,NS, both
for JH and [Hi. We conclude that PTH does
/.41
INTRACELLULAR pH REGULATION IN RABBIT PROXIMAL
TUBULES STUDIED WITH A pH—SF2SITIVE DYE. L.
Richard Chaillet * and Walter F. Boron. Dept. of
Physiol., Yale Univ. Sch. of Med., New Haven, Cr.
We monitored intracellular pH P11i changesin single isolated perfused proximal straight
tubules of the rabbit by following changes in the
absorbance spectrum of the PH—sensitive dye,
5(and—6)carboxy—4' .5'—dimethylfluorescein. Tubule
cells which incorporated the dye were illuminated
with a spot (25 pm diam) of white light. The
transmitted light was projected onto a diffraction
grating, and the spectrum focused on a 1024—
element photodiode array, sampled 1/sec by
computer. Dye absorbance spectra (400—800 nm) were
corrected for changes in tubule absorbance. The
ratio of absorbance at 509 nm (peak) to that at
470 mm (isosbestic ?), which is nearly linear with
pH in the physiologic range, was used as an index
of relative pHi. In the salamander proximal tubule
this method yields results qualitatively the same
as those obtained with pH—sensitive _micro—
electrodes. Tubules were incubated in a Rc03—free,
pH 7.4 BEPES Ringer (38°C). Cells were acd loaded
by either a brief exposure to 20 mM NH4 or by
replacement of Na in bath (B) and lumen (L) with
N—methyl—D—glucamine. With Na in L, pHi spon-
taneously recovered to its initial level, with a
half—time of 35 sec in the NH4 experiments and 60
sec in the Na—removal experiments. In the latter,
1—2 mM amiloride slowed the pHi recovery when 15—
30 mM Na was added to L. The recovery was slower
with Li instead of Na in L, and also with 15mM Na
instead of 145 mM Na in L. Finally, 145 mM Na in B
had only a small effect on this recovery. These
results are consistent with a Na—H exchanger
confined primarily to the luminal membrane.
11.76
STIMULATION OF PROXIMAL BICARBONATE REAB-
SORPTION BY CHRONIC HYPERCAPNIA. M.G.
Cogan. Dept. of Medicine, Univ. of Calif., San
Francisco, CA.
In previous studies, acute hypercapnia was found to
have little effect on absolute proximal bicarbonate
reabsorption. These results (with an acute elevation in
pCO2) failed to elucidate the mechanism by which the
elevated plasma bicarbonate concentration found in
chronic hypercapnia is sustained. To examine the
possibility that chronic, but not acute, hypercapnia can
stimulate proximal acidification, 10 Munich-Wistar rats
were exposed to 10% CO2 for one week. Chronic
respiratory acidosis developed, with arterial pH of 7.30
0.01, pCO2 of 80 2 mmHg, and total CO of 45 1
mM. There was a normal SNGFR (42 nl/min).
Animals with chronic hypercapnia were found to have a
significantly (p < 0.005) higher absolute proximal bicar-
bonate reabsorption (1449 26 pmol/min) than animals
with acute hypercapnia (1200 59 pmol/min) at com-
parable filtered bicarbonate concentrations and loads.
Bicarbonate reabsorption during chronic hypercapnia
was 34% higher than that found in normal euvolemic
animals (1081 57 pmol/min). When the animals were
allowed to return to normocapnia for I Y hours, bicar-
bonate reabsorption was still stimulated (1213 35
pmol/min) when compared with similarly alkalotic, nor-
mocapnic controls (1007 45 pmol/min). In conclusion,
chronic, but not acute, hypercapnia can stimulate ab-
solute proximal bicarbonate reabsorption to exceed the
level found in a normal, euvolemic animal. This is the
first in vivo demonstration that a stimulation of proxi-
mal bicarbonate reabsorptive capacity can be induced.
AMMONIA TRANSPORT: LACK OF DEPENDENCE ON BLOOD PH.
R. Cohen* and G.M. Feldman* (intr. by N. Cox),
yANG, Univ. of Pa., Dept. of Med., Phila., Pa.
While epithelial total ammonia (TN}13) transportis usually considered to occur by nonionic diffus-
ion with preferential trapping of NH3 in the rela-
tively acidic milieu, observations in a variety of
transporting tissues also suggest a role for NH4+
transport. We examined the relative importance of
pH—partitioning on TNH3 flux in a mammalian tissue
which exhibits significant TNH3 absorption, distal
rat colon. Colonic segments in nephrectomized
rats were perfused in vivo with 20 mM ammonia so-
lutions of pH 6.1 with pCO2 equal to systemic pCO2.
In period I animals were studied under conditions
of normal acid—base status. In period II metabo-
lic or respiratory acidosis or alkalosis was in-
duced by infusions of HC1 or NaHCO3 or by mani-
pulation of F1C02. Two time—control groups were
maintained euphemic. Mean net absorption in per-
iod I was 8.5 peq/min/g tissue dry wt. The table
shows the arterial pH in each group (nl0) during
period II and the change in TNH3 absorption (AJ)
compared to period I. Luminal pH's were similar
in all groups.
Metabolic Respiratory
41
7.40±0.03 +0.3±1.0 7.41±0.01 +0.3±0.6
7.12±0.03 +0.4±0.4 7.25±0.01 0.0±0.8
7.55±0.02 +1.2±0.5* 7.69±0.01 0.0±1.4
(mean SEM; * p<O.O5 paired t—test)
The effects of syateinic pH were not in accord
with the predictions of pH—partitioning. Thus,
processes other than pH—dependent nonionic diffus-
ion may be involved in total ammonia transport in
the rat colon.
/
/
274
DETERMINANTS OF THE TR.ANSEPITHELIAL PCO2 GRADIENT
IM THE EARLY PROXIMAL TUBULE (EP). W.M.een, L.J.
Atherton, D.A.Maddox and F.J.Gennari. MIT, Cam-
bridge MA 02139 & U. of Vt., Burlington VT 05405
In previous studies we observed that PCO2 in the
EP is 2-3 mmHg greater than in adjacent capiTlar-
ies. To evaluate the determinants of this gradient
(sPCO2), we have modified the mathematical model
of proximal HCO reabsorption of Wang & Deen (Blo-
phys J 31:161,1980) to include the rate of metabo-
lic CO2 production(flç). The model assumes that Mc
and pH are uniform within the cell. HCO reabsorp-
tion is assumed to occur by reacting with secreted
H to form CO2 and H20. Movement of this CO2 across
the epithelium is described as a facilitated diffu-
sion process that is influenced by carbonic anhy-
drase, C02 and HCO3 diffusivities in the cell, perm—
eabilities at the luminal and basal cell membranes,
and Mc and intracellular pH (pHi).
Assuming values for HCO reabsorption per unit
length (JHCO3) of 50, 200 or 400 priol/rnin•rn, the
model predictions for fPCO2 as related to pHi are:
JHCO3 = 50 200 400 (pmol/min.mm)
pHi APCO2 APCO2 tPCO2 (mHg)
7.40 0.1 0.8 1.6
7.20 0.3 1.2 2.4
7.00 0.4 1.7 3.5
6.80 0.6 2.5 5.0
Thus, at high JHCO3 characteristic of EP, 6PC02
is predicted to be 1-5 rimFig, depending on phi. At
low JHCO3(as in the late proximal tubule), sPCO2
falls towards zero, regardless of phi. These predic-
tions are consistent with experimental observations.
We conclude that APCO2 is critically dependent on
the local rate of proximal bicarbonate reabsorption
and intracellular pH.
EFFECT OF ALTERATION IN RAT RENAL TUBULAR CELL
ph (pIlj) ON AMMONIAGENESIS (AP), GLUCOSE PRODUC-
TION (GP) AND CITRATE UTILIZATION (CU). Delaney,
V.B. and Adler, S. Dept. Med., Montefiore Tbsp.
Univ. Pittsburgh Sch. Med., Pittsburgh, PA.
The reason for decreased Al, GP, and CU in al—
kalosis is unknown but has been attributed to
altered renal cell pH. To determine whether al-
terations in pHj do affect renal metabolism in
the absence of changes in extracellular pH (pEE)
isolated rat renal tubules were incubated in K—R
bicarbonate at PHE 7.10 in the presence or absence
of acetazolainide (Acz) 0.5 mM, ouabain lO mM or
valinomycin (Val) i04 mM. The former two incu—
bations were done at 37°C, the latter at 250C.
pH was measured from DM0 distribution. Results
are shown in the table.
Acz Val Ouabain
C E C E C E
Al uM/g 77.5 54.2* 41.8 65.0* 82.1 78.9
GP uM/g 10.4 8.1* 3.5 0.8* 7.0 6.6
CU uM/g 20.7 15.2* 11.6 47*
PHI—PIlE 0.50 0.66* 0.49 0.26* 0.43 0.45
*p.0Ol from control (C)
Thus, in the absence of pHi change (ouabain) no
changes in renal metabolism were observed. We
conclude (1) the observed decrease in AP in vivo
following Acz administration despite systematic
acidosis is probably due to increased pHi; (2)
although a pH independent effect of Val on GP can-
not be excluded the coincident fall in GP and in-
crease in Al is further evidence that gluconeo—
genesis and ainmoniagenesis are not interdependent;
(3) the decrease in CU following both an increase
and a decrease in pH suggests renal Al can be al-
tered independent of TCA cycle regulation; (4)
acute changes in pHj do alter renal metabolism.
Abstrac s
MEMBRANE AREA CHANGES ASSOCIATED WITh H TRANSPORT
IN TURThE BLADDER. and C. Clausen*.
Dept. of Med., Northport VA Med. Ctr., and Dept.
of Physiol., S1JNY StQ÷ny Brook, NY.
Regulation of H transport in turtle bladder
appears to involve alterations in apical membrane
area. We are using impedance analysis techniques
to quantify this by measuring the different mem-
brane capacitances, since membrane capacitance is
proportional to exposed membrane area. We pre-
viously reported that tissues pretreated with
amiloride and ousbain showed a continuous decline
in apical and basolateral capacitance Ca and Cb)
with time, and maneuvers that altered B transport
altered the rate of decline of Ca but not Cb.
This continuous decline in capacitance precluded
quantification. Our hypothesis was that the
decline reflected slow cell volume changes result-
ing from a compromised ability of the cells to
volume regulate. By omitting ouabain and adding
2% albumin (BSA) to the serosal bathing solutions,
we obtained stable measurements. In 5 bladders
bathed under these conditions, removal of the BSA
caused an increase in Cb from 8.4±1.4 tF/cm to
10.6±2.3 iF/cm2, supporting our hypothesis. In 5
bladders bathed in HCO3—free Ringers and treated
with .rmiloride and BSA, Ca was 3.82±0.87 tiP/cm2,
and H transport was 8.1±1.2 iiA/cm2. Application
of 50 ttM serosal acetazolamide (AZ) reduced Ca to
3.48±0.72 tiF/cm2, and reduced transport to 3.5±1.4
pA/cm2. Removal of AZ and addition of 24 mM HCO
and 5% CO2 increased Ca to 3.67±0.72 pF/cm, an
increased transport to 9.8±2.2 jiA/cm2. A similar
increase in Ca was found by inducing intracellular
acidosis by altering bath (HcO]. The magnitude
of these changes in Ca are similar to those found
in morphometric analyses of fixed tissues.
FAILURE OF THE URINE-BLOOD (u-B) pCO GRADIENT TO
CHARACTERIZE DISTAL ACIDIFICATION (Dx): STUDIES
DURING HYPOCAPNIA. (H). M Downer*, N A Kurtzman,
and D Batlle. Univ. of Ill, Chicago IL.
The U—B pCO gradient achieved by alkaliniza—
tion of the urne (U) is widely used as an index
of DA. We have questioned the use of U-B pCO to
assess DA in the face of altered blood (B) pC
however, because it assumes that systemic B pC
reflects medu1lary B pCO , an assumption not cog-
firmed by recent intrareal pCO determinations.
This study was designed to exam?ne whether a fall
in B pCO9 is followed by a parallel fall in U pCO2
and to asess U pCO generation in response to
alkalinization of te U while B pCO is kept at a
constantly low level. After 2 hr o stable H in-
duced by hyperventilation, U pCO2 (36.0±2.9 mmHg)
did not decrease to the level of systemic B pCO2
(22.0±0.8 mniHg) and did not differ from that of
normocapnic (N) control rats. NaHCO3 infusion
elicited a greater rise in U pCO2 in N rats (from
40±3.2 to 78±2.8 mHg) than in H rats (from 36±2.9
to 55±3.1 mHg) p<O.005. This difference in U
pCO9 was observed at the same U [HCOJ In
contrast, the U-B pCO did not diffeP in H rats
(31±3.1 mmHg) and N rts (39±2.3 mHg). We
conclude that, owing to their low B pCO9, the U-B
pCO of H rats can be normal despite thir failure
to enerate U pCO9 normally in an alkaline U. The
inability of H rats to increase U pCO normally
in response to NaHCO3 reflects decreaed DA while
their normal U-B pCO is the mathematical con-
sequence of a reduces U and B pCO . Hence, the
U-B pCO overestimates the rate o DA during H,
and fai's to portray the relationship between
renal pCO2 generation and DA.
1.75 VI
TURTLE BLADDER ACIDIFICATION, ALKALINIZATION AND Cl
REABSORPTION: A ROLE FOR ANION CONDUCTANCE AND EX-
CHANGE PATHS. J.H. Durham*, C. Matons*, D. Ferber*
and W.A. Brodaky. Mt. Sinai Med. Sch., N.Y., N.Y.
The parallel combination of separate models for
the ion transport characteristics of bladders from
acidotic (NII4C1—loaded) and alkalotic (NaHCO3—
loaded) turtles can account for the acid—base and
Cl transport properties of the post—absorptive (PA)
bladder. Acidotic bladders have a finite negative
in Na—free, Cl—free, HCO3—containing media
which is increased by serosal but not mucosal Cl
addition. These bladders have little or no Cl
reabsorption, and have no cAMP—inducible conductive
alkali (HCO3) secretion. The characteristics of
these bladders can be replicated by a model which
contains an apical electrogenic acidification pump
and serosal HCO3 conductive, Cl conductive and
Cl:HCO3 exchange paths. Alkalotic bladdera lack an
acidification function but have a cAMP induced
electrogenic HCO3 secretion process and in the
above media produce a positive I. These bladders
reabsorb Cl, and mucosal but not serosal Cl addi-
tion induces changes in this positive These
results can be replicated by a model in which the
apical membrane contains parallel (but opposite in
polarity) electrogenic alkalinization and Cl reab—
aorptive pumps, and the serosal membrane contains
HCO3 conductive and Cl:BCO3 exchange paths. When
these models are placed in parallel to represent
the PA bladder, the following experimental findings
are satisfied: (i) serosal Cl sensitive acidifica-
tion current (ii) serosal HCO3 dependent Cl reab-
sorption which under different experimental condi-
tions is associated with a negative ICC or a net
secretion of HCO3 and (iii) cAMP dependent, Cl
independent electrogenic secretion of alkali.
CO2 STIMULATION OF H+ SECRETION IN TURTLE BLADDER
AND EXYTOSIS: POSSIBLE R..E OF MEMBRANE BOUND
CALCIUM AND CALMODULIN. G. Dytko*, S. Harris*,
J.A.L. Arruda. UPI1S and VA Hosp., Little Rock, AR
CO2 increases H+ secretion in the turtle blad-
der at least in part, by inducing exocytosis. We
measured exocytosis in the turtle bladder by ex-
posing the bladders to fluorescein dextran (FO, MW
70,000) in the mucosal solution. The bladders
were stimulated to take up FD by exposure to CO2.
After this procedure the bladders were bubbled
with air and FD was washed off from the mucosal
solution. Addition of 1 CO2 to the serosal
solution resulted ill a significant increase in H+
current at 3 mm of 6.04-0.5 uA and this was asso-
ciated with a significant increase in mucosal
fluorescence. In each experiment the increase in
current and fluorescence were temporarily related
and highly correlated. Addition of mucosal lan-
thanum (an agent that displaces membrane bound
Ca) decreased the stimulation of H+ secretion by
CO2 as compared to control hemibladders (a3.6+O.6
vs. 1.3+0.2 iiA p<O.Ol). This decrease in H se-
cretion was associated with a significant decrease
in the release of mucosal fluorescence in La
treated bladders as compared to control (p0.05).
Serosal La failed to alter the increase in H+
secretion and fluorescence induced by CO2. Tn—
fluroperazine (TFP 1OM), a calmodulin inhibi-
tor, inhibited partially the increase in H+ se-
cretion and fluorescence induced by CO2. La and
TFP did not alter baseline H+ or Na transport and
only affected the increase in H+ secretion and
fluorescence by CO2. The data suggest that mem—
brane bound Ca and calmodulin play a role in CO2
induced exocytosis in the turtle bladder.
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CARBONIC ANHYDRASE INHIBITION INDUCES REABSORPTIVE
HCO3 CONCENTRATION GRADIENTS IN THE PAPILLA OF THE
RAT. J.P. Froniner, M.E. Laski, D.E. Wesson*,
M.A. Dudek*, and N.A. Kurtzman, University of
Illinois, Chicago, Illinois
The present studies were performed in order
to investigate some of the mechanisms for carbonic
anhydrase—independent HCO3 reabsorption in the pa-
pilla of Munich—Wistar rats using standard papil-
lary micropuncture techniques. We measured total
CO2 (tCO2) chemical concentration gradients between
the vasa recta plasma (VR) and tubular fluid of pa-
pillary segments, both before and after inhibition
of carbonic anhydrase with acetazolamide (AZ). Tu-
bular fluid samples were obtained from the bend of
the loop of Henle of juxtamedullary nephrons (LH)
and from the base of the papillary collecting duct
(B). Blood was collected from adjacent VR and pair-
ed with the tubular fluid collections. Total CO2
was determined by microcalorimetry. Two groups of
animals were studied: 1) controls and 2) AZ-infus-
ed rats (20 mg/kg bw/h). Control animals had a tu-
bular fluid to VR tCO2 concentration gradient fa-
voring secretion (VR=2O.3 12.2 vs LH=7.4 11.7 r*1;
p<O.OO1; (11=5) and (VR=16.9±2.3 vs 8=2.7*0.9 mM;
p-O.OOl; (N=6). AZ administration reversed this
gradient (VR=19.O±O.9 vs LH=27.0 mM p<O.OO1;
11=6) and (VR=20.3±1.0 vs B=47.4r8.3 mM; p<0.Ol;
N7). Our results show that the administration of
AZ results in reversal of the tubular fluid to VR
plasma papillary HCO3 gradients. We postulate that
a significant fraction of carbonic anhydrase-inde-
pendent HCO3 reabsorption that occurs in the papil-
la of the rat may be passive, secondary to the es-
tablishment of favorable tubular fluid to plasma
HCO3 chemical concentration gradients.
.14
AMMONIA AND BICARBONATE TRANSPORT BY THIK
ASCENDING LIMB OF RAT KIDNEY. D.W. Good , M.A.
Knepper and M.B. Burg. National Heart, Lung, and
Blood Institute, NIH, Bethesda, MD 20205
Ammonia and bicarbonate transport by the
thick ascending limb (TAL) of rat kidney was
studied to determine whether this segment con-
tributes to the regulation of renal ammonia and
net acid excretion. Cortical and medullary TAL
were perfused in vitro at 1.5 ni/mm/mm with
IICO3—buffered solutions. Total ammonia concen-
tration in perfusate, bath and collected tubule
fluid was measured by microfluorometry; total CO2
concentration was measured by microcalorimetry.
There was no significant net fluid transport.
With 4 mM ammonia in bath and perfusate, trans—
epithelial voltage (Vu) averaged 6 to 9 mV,
lumen positive, in both segments. Ammonia concen-
tration in collected fluid averaged 2.8 aN with
cortical segments and 2.3 mM with medullary
segments, indicating net absorption of ammonia.
Furosemide (l0 M) in the perfusate eliminated
ammonia absorption in medullary TAL, converted
net absorption to net secretion in cortical TAL
and reduced VTh to near zero in every tubule.
Cortical and medullary TAL also absorbed bicar-
bonate (5 — 9 pmol/min/mm), indicating that
tubule fluid was acidified relative to the bath.
We conclude: (1) rat TAL absorb ammonia by a
mechanism other than non—ionic diffusion; (2)
the TAL could contribute to reabsorption of bi-
carbonate along the loop of Henle in rats; (3)
ammonia absorbed by the TAL provides a source
for its accumulation in the medulla and secretion
into the collecting ducts.
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REGULATION OF RENAL AMMONIAGENESIS (rANG) IN THE
DOG WITH CHRONIC METABOLIC ACIDOSIS (CMAc): EFFECT
IV .75RESTRICTING DIET POTASSIUM STIMULATES RENAL
CHLORIDE REABSORPTION IN HUMANS: A DEFENSE
OF A GLUTANINE LOAD. A. Gougoux P. Vinay, MECHANISM AGAINST POTASSIUM DEPLETION—INDUCED
N. Duplain*, N. Goldstein, S N. Halperin. Depts.
of Nedicine & Physiology, Univ. of Montreal and RENAL METABOLIC ALKALOSIS. R. Hernandez,*M. Schambelan, N. Cogan, R.C. Morris, Jr., and
Toronto, Canada. A. Sebastian. UCSF, San Francisco, CA.
We have recently emphasized that ATP is an In normal subjects ingesting abundant NaCl (1.8
obligatory product of renal glutsmine metabolism nsq/kg body weight [bw]), we reported that
and that tha maximum rate of rANG in dogs with
CMAc may be limited by the rate of renal ATP uti—
restricting diet Ft without changing diet Cl— (by
substituting equivalent Na+ salts for P salts in
lization. Since a large infusion of glutamine led the diet) caused a reduction in urine Cl— that
to a 2—fold increase in rANG in dogs with CMAc, we
wished to evaluate the renal -mechanisms which per—
mitted this increment within the constraints of
persisted until NaCl balance was +359 msq, bw and
GFR were increased, and plasma rsnin activity
(PRA) was nearly obliterated (12—15 days). We now
ATP balance. The glutamins infusion did not aug- report that, in normal subjects receiving a low
ment ATE hydrolysis because neither renal oxygen NaCl diet (<0.1 meq/kg bw), urine C1 still
consumption nor sodium reabsorption (the major ATP decreases during P restriction despite a very low
consuming reaction) was increased. Two major baseline Cl— excretion. With the reduced
metabolic changes explained the high rANG while availability of diet Cl—, however, NaC1 balance is
maintaining ATP balance: first the renal sxtrac- only +25 meq, bw and GFR are unchanged, and PM is
tion of (and ATP production from) lactate de— moderately dscrssssd. Plasma acid—base composi—
creased from 83 to 39* following the glutamina in—
fusion; second, the fate of glutamins was changed
tion and renal net acid excretion (NAB) prior toP deprivation are not affected by the low NaC1
so that gluconaoganesis increased from 6 to 96* diet, but the NAB increase and degree of metabolic
and the rats of tranmamination was markedly en- alkslosis induced subsequently by P deprivation
hanced from 36 to 103*. 3—Mercaptopicolinate, an
inhibitor of PEPCN, decreased the rate of gluco—
neogsnesia to 30* ss expected but ammonium produc—
are greatly amplified: d[HC0] +5.8±0.4 vs.
+0.8±0.5 msq/L, p<O.OOI; [H+J —4.0±0.3 vs. —1.3±
0.2 nsq/L, p<O.001. Plasma P was identical in
tion did not decline because the rate of trsnsami— the two groups, but urine sldosterone was signif i—
nation increased further to 207* as did the rats cantly greater in the low NsCl group throughout P
of oxygen consumption. Conclusion: a glutamins restriction. Thus, restricting diet P in humans
infusion increased rANG in dogs with CMAc while activates an undefined mechanism that enhances
maintaining ATP balance because ATP production
from lactate decreased and less ATP was formed par
renal C1 reabsorption and, as a consequence, when
dietary NsCl is abundant, greatly suppresses PM
glutanins metabolized, and aldosterons secretion and attenuates P
depletion—induced renal metabolic alkalosis.
MIMONIA TRANSPORT IN ISOLATED PERFUSED TUBULES. TILE EFFECT OF ALDOSTERONE ON PAPILLARY
L. Hamm, D. Trigg*, D. Msrtin*, C. Proskey*, and COLLECTING DUCT pH PROFILE OF NORMAL AND
J. Buerkert. Dept. of Med., Washington Univ., ADRENALECTOMIZED RAT. Eiji Higashsra*, Norman
School of Med. and The Jewish Hospital, St. W. Carter, Leo Pucscco*, and Juha P. Kokko.
Louis, MO UTHSC, Dallas, Texas.
Urinary ammonium excretion occurs by non—ionic
dj,,ffusion of NH3 and "trapping" of ionic NH4 in
tubular fluid. To further characterize this
A number of recent studies have suggested
that the unedullary and pspillary collecting
ducts possess a high capacity for bicarbonate
mechanism of ammonia transport, we examined the
apparent permeability properties to NH4 /14113 in
isolated rabbit tubules in vitro. Cortical col—
reabsorption. Since f3R]-aldosterone binding
studies have suggested the presence of mineralo-
corticoid receptors along the pspillsry col—
lecting tubules (CCT) and proximal convoluted lectimg duct and since clearance studies have
tubules (PCT) were perfused and bathed with arti—
ficitl solutions at 370 C. Tubular fluid
NH4 /NH3 was measured titrimetrically and pH
with glass microelectrodes. In CCT bathed in 5
suggested that aldosterone affects urinary
acidificstion, we therefore, designed a series
of clearance and micropuncture studies to exam-
inc the role of the papillary collecting duct in
and 10 mM NH4C1 solutions (pH 7.4) and pefused
wit solutions (pH 6) initially free of 14114 INTl ,
NH4 /NH influx incressed with flow rats (up o
10—20 n/mm.min). However, in these CCT, NH did
final urinary scidificstion. The studies were
conducted in intact sad sdrenslectomized rats
receiving either replscement glucocorticoids
slone or glucocorticoids with scute infusion of
not reach diffusion equilibrium above flow rates physiological doses of sidosterone. The results
of 2 nl/mmmin. Calculated pergteability to NH3
was 4 x 10 cm/s. Efflux of NH was not detect—
able in CCT bathed with no NH,C'1 and perfused at
5—12 nl/mm.min with 10 mM NH4C1 (pH 6). In con—
trast to CCT, 14113 in PCT bathed with 2.5—10 mM
NH4C1 appeared to reach diffusion equilibrium at
flow rates of 1—20 nl/mm.min and the ajparent per—
meability to NH was greater than 10 cm/s. In
conclusion, slt?iough the permeability to 14113 is
high in both PCT and CCT, the CCT may represent a
show thst under normal acid-base status all rats
had a p11 profile along the papillary collecting
duct with more terminal portions being more
acidic than the proximal portions (p11=5.76±0.09
vs 6.15±0.15, p<0.O2). This decreasing p11profile was lost in acidotic adrenalectomized
rats but returned to normal with acute adminis-
tration of aldosterone. In all cases the lumi-
nal potential difference was near zero to
slightly positive (range: -0.12±0.39 to +1.38
diffusion bsrrisr for 11113 equilibration at tubular
fluid flow rates in s physiologic range. However,
and did not change with adrenalectomy or
administration of sldostsrone. These results
bath—to—lumen entry of NH is+still much larger
than lumen—to—bath flux o?14114 in the CCT under
the conditions studied,
demonstrate that the papillary collecting duct
participates in the generation of maximal un-
nary pH gradient and that this process is partly
influenced by aldosterone.
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SODIUM BICARBONATE AND SODIUM CHLORIDE
ABSORPTION IN THE PROXIMAL CONVOLUTED
TUBULE (PCT): EFFECT OF AMILORIDE. Kenneth 3.
Howlin, Robert 3. Alpern, and Floyd C. Rector, 3r.,
CVRI, Dept. of Med. and Physiol., Univ. of Calif., San
Francisco, CA.
The operation of the lurninal Na/H antiporter in
parallel with a luminal Cl/OH exchanger has been
proposed to account for NaCI absorption from the PCT.
We have used standard in vivo perfusion techniques in
the rat superficial PCI to examine the effect of inhibi-
tion of the Na/1-I antiporter with amiloride. Tubules
were perfused with artificial early (EPF)3or late (LPF)
proximal tubular fluid with or without 10 M amiloride.
Rates of volume absorption (3v) and3bicarbonate absorp-
tion (3HCO3) were measured using H inulin and micro-
calorimetry. The results are as follows:
Perfusion 3HC0
Fluid 3v (nl/mmmin) (pmoles/mmmin)
I EPF 2.0÷0.2 103±7
II EPF+A 1.6±0.1 81÷5
Pvalue I vs. II < 0.025 < 0.025
Ill LPF 2.1 0.1 2 2
IV LPF÷A 2.0+0.1
-2±2
Pvalue III vs. IV N5 NS
Amiloride caused a greater than 20% inhibition of
acidification of EPF. If NaCl absorption from late
proximal tubular fluid was by parallel exchangers, a
significant inhibition of 3v would be predicted, even
allowing that one third of the solute movement may be
paracellular. The results therefore do not support the
operation of parallel exchangers as the mechanism of
NaCl absorption in the proximal convoluted tubule.
/
HYPOPHOSPHATURIA IMPAIRS THE RENAL DEFENSE AGAINST
METABOLIC ACIDOSIS. H.N. Hulter. VAMC and Uni-
versity of Florida, Gainesville, FL.
It is known that Pi normally provides the major
source of non-NH3 urinary buffer and that Pi-
buffered renal I-I excretion (titratable acidity,
TA) accounts for a large fraction of daily renal
net acid excretion (MAE). Whether the presence of
luminal non-NH3 buffers is prerequisite to normal
renal regulation of systemic acid—base equilibrium
is unknown. We investigated whether chronic renal
regulation of plasma [HCO] ([HCO]) might be im-
paired under conditions of normophosphatemic hypo-
phosphaturia (NHP) produced by short—term dietary
Pi restriction. The effect of NHP was assessed
under conditions in which distal luminal buffer
availability might limit enhanced distal H secre-
tory capacity: Chronic HC1—induced metabolic acid-
osis. During a steady—state of HC1—induced acido-
sis in NaC1—replete NHP dogs (Group IA, N=6),
[HCO] averaged 14.1±0.6 mEq/L and arterial [Hi]
averagd 54±2 nEq/L. Substitution of K 2.5
mEq/kg as neutral Pi for equivalent dietary KC1
for 7-8 days resulted in significant amelioration
of cidosis ([HCO5]p +2.2±0.5 mEq/L, p<O.Ol;
[H 1a -6±2 nEq/L, p<O.Ol) in association with a
cumulative increment in TA excretion (+103 mEq,
p<O.OO1) and MAE (+22 mEq). An additional group
(Group IB, N=5) with NHP and chronic HC1 acidosis
was orally administered the non—Pi buffer, neutral
creatinine (5.0 ,miol/kg daily), for 7 days: As
with Pi, acidosis was similarly ameliorated and
MAE increased. These results indicate that normal
renal regulation of plasma bicarbonate concentra-
tion during mineral acidosis is critically depen-
dent on normal diet—dependent luminal Pi buffering
of secreted Ht
CHRONIC PTH INFUSION RESULTS IN RENAL METABOLIC
ALKALOSIS IN NORMAL HUMAN SUBJECTS. H.N. Hulter
and J.C. Peterson. VAMC and UF, Gainesville, FL.
The chronic renal and systemic acid—base effects
of primary hyperparathyroidism (HPT) in man are a
subject of controversy and remain unresolved. The
present studies evaluated the acid-base response of
normal human subjects under balance conditions
(N=4, NaCl intake 126 mEq/24h) to a 13 day intra-
venous infusion of synthetic b—(l—34) PTH suffici-
ent to result in sustained hypercalcemia (9.3±0.1
to l2.O±O.31 mg/dl) and hypophosphatemia. The
acid—base response was biphasic: An initial tran-
sient renal acidosis developed on the first 2 days
of PTH infusion (arterialized plasma [HCO]
([HCO] ) —1.5±0.4 mEq/L) followed by a cumula-
tive increment () in net acid excretion (+55
mEq), a decrease in UpH from control (6.65±0.02 to
6.5l±O.O3), an increasein [HCO] (Control 25.6
PTH d7-13 26.7+0.1 mEq/L) ad a decrease in
[H] (Control 37.0±0.4, PTH 36.1±0.6 nEq/L) of
sufficient magnitude to result in a steady-state of
mild metabolic alkalosis. No significant changes
in CCr, body wt., [K] , K, Na+, or Cl were
observed. Alkalosis ad hypercalcemia normalized
in an 8 day recovery period. The results indicate
that: 1) Sustained, continuous experimentally pro-
duced HPT results in a steady-state of mild C1 re-
sistant metabolic alkalosis in normal humans. 2)
The alkalosis is both generated and maintained, at
least in part, by renal mechanisms. 3) Reported
renal acidosis in sustained clinical conditions of
HPT is not attributable to either direct or indi-
rect effects of PTH excess when present for a 2
week period, an interval sufficient to re-establish
a new steady—state of renal and systemic acid-base
equilibrium. * p<O.O5, 1- p<O.Ol
(1) IM1IBITI1'l cF N IPESIS (Ps)
IS INDEPEI%IDENT CF HWNPZ4IC P1) EX7PARENPL EVENIS.
E.R. Jones, S.Kapror, R.ay, T.R.Bedc, R.G.Narins,¶ITple Uiiv. Health Sciences Center, Ptiila., PA.
Cur in vivo sbxies stowad that R are tonic in-
hibitors of Z'L3. 1b define sether this is a direct
renal effect or an irthrect systasic effect of rQs on
IF, GFR, xrnsne release or serun K+, the follcejir
in vitro stthes re done. Fnal cortical slices
fran normal rats re incubated in a Kreba—Hensleit
buffer (KHB) with r11 glutdnine at 7.4. The rate
of P3 synthesis was irfiibited t' aiir ueclofenamate
(M) ard stimulated by a3dir Ca + ioncçkore P23187(I) to the KHB. Controls (C) received tie vehicle.
Synthetic C M I I plus M
rates (15) (18) (9) (3)
* 240+22 309+156 205+126 275+8 ip
P3 F2c( 14222 6126 3358ô 19281l?S
'imoie/g ary wtu nan; + ri/g ciry Wt/bU nun; (0) re-
fers to nunier of exieriinents. 6 p valus <.05 am-
pared to C; p p valus <.05 cunpared to I; § is notdifferent fran paired C slices.
P3 synthesis inhibition increased P(3 by 29% ard
stimulation of P3 synthesis decreased PG by 15%. The
stimulatory effect of M on PG is dun to matoval of P3
anl not to another effect of M since normalization of
P3 synthesis by I normalized PG despite the presence
of M (coluTri I plus M). Similar results %ere fourn:1
..tien aractiidonic acid was substituted for I.
Conclusions: PG is inversely related to P3 synthe—
sis. P3 inhibition of PG in vivo may ocrur irc1eerr:3-
ent of danges in henxlynariics or extrarenal events.
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BICARBONATE FEEDING TO DIABETIC RAT. Allen M.
Kaufman*, Eric Tepper*, and Thomas Kahn. Vet.Adm.
Medical Center, Bronx, New York and The Mount
Sinai School of Medicine, New York, New York.
In fasting man studies have shown that HCO3 ad-
ministration decreases NH4 excretion while other
studies have shown primarily an increase in organ-
ic acid (OA) production. The present study was
designed to assess the effects of HCO3 feeding to
rats with uncontrolled diabetes.
Rats received streptozotocin 80mg/kg and were
fed 30g/day of a synthetic diet which maintained
stable weight (Baseline). Subsequently 4,500uEq
or l3,500uEq NaHCO3/day was added to the diet.
Urinary values represent a mean of 4 days follow-
ing a period of adaptation. Organic acid anion
(OAR) was measured by titration.
uEq/day
NH4 MAE OAR PHCO3
Baseline 6750 9573 4123 20.5
+4,500 HCO3 4224 6445 4820 19.3
+13,500 HCO3 2336 1455 7163 24.6
4,500uEq HCO3/day reduced NH4 excretion by 2526
uEq, and increased OAR excretion by 697uEq. An
additional 9,000uEq HCO3/day reduced NH4 excretion
by only l,888uEq and increased OAR excretion by
2,343uEq.
Thus in the presence of uncontrolled diabetes
HCO3 produces a fall in NH4 and net acid excretion
(MAE) but not of equal magnitude to HCO3 adminis-
tered. Part of the administered HCO3 appears to
be consumed by H+ released as a result of in-
creased OA production. The proportionally greater
rise in OA production with the larger amount of
HCO3 administered may be consequent to an increase
in PHCO3 and/or intracellular pH.
DEOXYCORTICOSTERONE—STIMULATED BICARBONATE SECRE-
TION IN CORTICAL COLLECTING DUCTS FROM RABBITS
AND RATS. N. Knepper, D. Good,* J. Garcia_Austt,*
and M. Burg, NIH, NHLBI, Bethesda, MD 20205
Cortical collecting ducts (CCD) from rabbits and
rats are capable of absorbing or secreting bicar-
bonate in vitro depending on the treatment of the
animals. To investigate factors that may be in-
volved in this conditioning process, we have
measured total CO2 transport rates in CCD from
rabbits and rats treated with deoxycorticosterone
(DOC) for 7—26 days and given various diets. The
perfusate and bath contained 25 mM bicarbonate.
CCD from DOC—treated rabbits given standard rabbit
chow secreted bicarbonate (10.7+ 2.9 [S.E.]
pmoles/min/mm). This is 2—3 times the rate measured
previously in CCD from bicarbonate—loaded rabbits.
The mean total CO2 concentration in collected
fluid was 41.6 mM. Replacement of chloride in the
perfusate with sulfate reversibly eliminated net
bicarbonate secretion. CCD from DOC—treated rats
on standard rat chow also secreted bicarbonate
(6.2 1.7 pmoles/min/mm). CCD from DOC—treated
rats with increased alkali intake (rabbit chow and
100 mM sodium bicarbonate drinking water for 3—4
days) secreted bicarbonate at a rate comparable to
that seen in CCD from DOG—treated rabbits (11.5 +
3.1 pmoles/min/mm). We conclude that CCD from
both rabbits and rats are capable of bicarbonate
secretion at rates that could contribute substan-
tially to the control of net acid excretion.
Conditioning of CCD to secrete bicarbonate may be
dependent on adrenal steroid hormones and/or the
state of systemic acid—base balance.
I
./ .ig
CONDUCTIVE PROPERTIES OF RABBIT OUTER MEDULLARY
COLLECTING DUCT. Bruce M. Koeppen. University
of Connecticut, Depts. of Medicine and Physiology,
Farmington, CT.
Collecting duct segments were isolated from the
inner stripe of the outer medulla (OMCD), perfused
in vitro, and studied using intracellular micro-
electrodes as described previously (AJP 244:F35,
1983). When perfused and bathed with an isotonic
solution, the transepithelial voltage (Vt) and
resistance (Rt) averaged +20.7 1.5 nV and
67.8 7.7 Ko.cm (747 D.cm2), respectively. The
voltage across the basolateral cell membrane (Vb)
was -30.9 3.2 mV, and the fractional resistance
of the apical membrane was 0.99 0.01. The
conductive properties of the basolateral cell
membrane were assessed by step changes in the [K+]
and [C1] of the bath solution. Increasing the
[K] from 5-50 sill depolarized Vb by 2.3 0.3 mV,
while reducing the [Cl-] from 124-64 mM depolar-
ized Vb by 13.7 1.9 mV (theoretical: 17 mV).
It is concluded that the OMCD is a high resis-
tance epithelium, with Rt reflecting the conduc-
tive properties of the paracellular pathway. The
apical cell r.iembrane does not contain appreciable
ion conductances, while the basolateral cell mem-
brane is predominantly Cl selective. Assuming
that the impaled cells are involved in urinary
acidification, the data are consistent with a
cellular model in which the apical cell membrane
contains a rheogenic H pump. Cellular HCO exit
would occur across the basolateral cell membrane
at least in part by Cl/HCO3 exchange (Stone, etal.
JCI 71:1505, 1983), and C1 would recycle across
HTs membrane. Finally, net CF secretion would
occur via the paracellular pathway driven by the
lumen positive Vt.
/41
EVIDENCE FOR ADAPTATION OF TOTAL CO TRANSPORT IN
BOTH CORTICAL AND MEDULLARY COLLECTNG TUBULES.
N E Laski , V E Morgari and N A Kurtzman, Univ of
Ill and West Side VA Hospital, Chicago IL
Previously published reports have questioned
the existence of adaptation of total CO transport
(JTCO2) in the isolated perfused collecing tubule,
especially with respect to the medullary segment,
and also stated that the cortical collecting
tubule has an insignificant role in distal acidi-
fication when compared to the medullary segment.
We perfused cortical and medullary segments of col-
lecting tubules obtained from New Zealand White
rabbits starved for 1 to 3 days to induce acidosis,
and measured JTCO2 by microcalorimetry. We also
measured bladder urine pH immediately after decbpi-
tation of the rabbits. A total of 33 tubules were
studied, 15 medullary and 18 cortical. Data were
grouped so that the JTCO2 of tubules from animals
with final urine falling within the same 0.5 pH
unit interval were averaged to give one data
point. Five intervals from pH 4.5 to 7.0 encom-
passed the data points. When these data were
examined by linear regression, the cortical tubule
data gave a line with a slope -4.224, an intercept
at pH 8.03, and corr 0.921. The medullary data
gave a slope -6.901, intercept at pH 9.53, and
corr 0.914. In addition it was noted that, at
urine pH 4.5, cortical JTCO2 was 41% of medullary
JTCO2 (14 2 vs 34.0 picomoles/mm/min). We con-
clude: 1) The relationship between dTCO2 and final
urine pH is evidence for adaptation in both the
cortical and medullary segments of the collecting
tubule, and 2) the cortical collecting tubule is a
site of significant JTCO2 as compared to medullary
tubules when urine pH is low.
VI
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THE ROLE OF pH GRADIEN IN REGULATION OF
PROXIMAL BICARBONATE REABSORPTION. Marjory
S. Lucci and Thomas D. DuBose, Jr. Univ. of Texas
Medical Branch, Galveston, Texas.
Studies in the turtle bladder have demonstrated
that proton secretion is dependent on luminal pH (pHL).
A similar relationship has not been examined in the
proximal tubule (PT) of the rat, an epithelium which
has both luminal (LCA) and cytoplasmic carbonic
anhydrase. The purpose of this study was to measure
PHL before and after selective inhibition of LCA with
a dextran-bound inhibitor (DBI) which reduces
bicarbonate reabsorption (JHCO3 ) by 80%. Early
superficial PT were perfused in vivo with 25 or 45
mM NaHCO3 in control rats TCFiid during acute
respiratory acidosis (RA, 10% CO2) or metabolic
alkalosis (MA, 400 mM NaHCO3 , iv.). pHL was
measured near the perfusion site. Results are
expressed as mean pH values and blood to lumen pH
gradients (B—L) displayed.
Perfusate Blood Control Tubule DBI Tubule
(HCO3] pH pH1, B-L pHj, B-L
25 7.41 7.31 0.10 6.80 0.61
25RA 7.07 7.01 0.06 6.57 0.51
45 7.40 7.54 0.14 6.85 0.55
45MA 7.60 7.56 0.04 6.91 0.69
In summary, 1) B—L pI is near zero with intact CA
during conditios known to alter JHCO3; 2) low PHL
with DBI Is siTnilar to the steady state pH in the late
PT measured previously; 3) blood to lumen pH gradients
after DBI are similar in all conditions. In conclusion,
LCA functions to prevent the minimal PHL from being
achieved rapidly regardless of acid—base status. CA
inhibition appears to reduce bicarbonate reabsorption
by allowing H2 CO3 accumulation and reducing PHL to
a limiting value.
/INCREASE IN NET ACID EXCRETION DUE TO HYDROCHLORO-
THIAZIDE (HcTz) ADMINISTRATION IN A PATIENT
WITH THE SPITZER-WEINSTEIN SYNDROME. BL Margolis*
and MD Lifschitz, Univ of Tx Hit Sci Ctr & Audie
Murphy VA Hosp, San Antonio, Tx.
A twelve year old girl with persistent hyper-
kalemia, metabolic acidosis, normal blood pressure
and glomerular filtration rate, and short stature
(<lst percentile for height) was studied using
metabolic balance techniques. Control measure-
ments revealed serum electrolytes (mEq/l):
Na=l38, K6.3, Cl115, HCO3=l4. Urine excretion
(mEqld): Na95, K26, Cl68, titratable acid
(TA)=24, NH4=23, net acid excretion (NAE)47.
Urine pH was inappropriately high at 5.8. HCTZ
(25 mg po/d) ('-1mg/kg) was then started and
rapidly corrected her serum electrolytes. The
final two days of this balance study revealed
serum electrolytes: Nal43, K4.5, C1100, HCO32&
Urine excretion: Na52, K89, Cl104, TA42,
NH4=39, NAE82. The first day of HCTZ was associ-
ated with a diuresis and a decrease in urine
pH to 4.8. The latter persisted for the duration
of the study. The increase in TA excretion
was explicable in part to the decrease in urine
pH and in part to the considerable increase
in phosphate excretion (from 56 to 81 mM/d).
Plasma renin activity and plasma aldosterone
increased markedly following HCTZ. Outpatient
follow-up on HCTZ revealed normal serum electro-
lytes at one and four months. These observations
suggest that administration of HCTZ in this
setting increases hydrogen ion secretion. It
is unclear whether this effect is a direct con-
sequence of HCTZ at the level of the tubule
or is secondary to some other action of HCTZ.
&VIDENCE THAT SYSTEMIC ACIDEMIA IS NOT PREREQUISITE
TO THE AUGMENTATION OF RENAL ACID EXCRETION (RAE)
DURING CHRONIC HC1 ADMINISTRATION. J. McCauley,*
S.D. Grossman,* B.M. Straube,* J.J. Cohen, and N.E.
Madias. Tufts—N.Engl. Med. Ctr. Boston, MA.
Chronic administration of I{2SO4 produces less
severe acidemia than isohydric quantities of HC1,
but RAE increases equivalently (JCI 53:465,1974).
Indeed, quantitative excretion of H2SO4 can occur
in the absence of any systemic acidemia (ASH 14:
llOA,198l). These findings support the hypothesis
that RAE is regulated by a "non—homeostatic' mech-
anism indifferent to a rise In [H]p. As a severe
test of this hypothesis, we sought to determine
whether }iCl itself could be eliminated by the
kidney without the mediation of acidemia.
We studied 6 dogs durin a continuous 8—day
infusion of HC1 (1.5 mEq H /Kg/day). Non—acidemic
conditions were maintained throughout by stimulat-
ing ventilation (and forcing PaCO2 to fall) with a
reduced PlO2 in an environmental chamber. Mean
changes from control were
Day A[HCO1p LIPaCO2 A[H Jp AH+excr. AClexcr.
mEqft mmHg nEq/L rnEq/Kg mEq/Kg
1 — 4.1* _ll.5* —6.1* _1.3* 0.1
2 — 8.3* _16.2* —3.3 —0.5 0.9*
3 — 8.5* —16.3* —3.0 0.6 2.0*
4 — 8.7* _18.4* _6.6* 2.0* 2.0*
5 — 9.2' _l9.O* —5.8* 1.4* 1.5*
6 — 9.6* _18.7* —4.2 1.5* 1.6*
7 — 9.1* _18.2* —4.9 1.0* 1.6*
8 _1O.3* _20.O* —4.7 1.7* 1.5*
Plasma [H+1 never rose above control in any ani-
mal. Nevertheless, by day 4, the HC1 load was ex-
creted quantitatively and [HCO]p stablized. Thus,
factors independent of systemic acidemla must
mediate augmented RAE during acid loading.
i/li4
ACID I'ERlTUBULAR pH SUPPRESSES SODIUM REABSORP-
TION IN CORTICAL COLLECTING TUBULES. Donald A.
Molony*, .Juha P. Kokko, Donald Seldin, and
Harry R. Jacobson. UTBSCD, Dallas, TX.
Metabolic acidosis is accompanied by changes
in renal Na and, at times, K excretion. The
nephron site of this response to acid blood pH
has been, in part, localized to the distal
tubule. We examined the effects of acid pH on
transport properties of the rabbit cortical
collecting tubule (CCT) perfused in vitro.
Control measurements of_net Na and IC fluxes (J
J5. in p molesmm min 1) as well as transe-
thelial voltage (V in mV) were performed in CCT
perfused and bathes with Ringers bicarbonate (25
mM 11C03) equilibrated to pH 7.4 with 95% 02 and
5% CO2. Bath contained 5 gin% bovine serum albu-
min and 5 vols.% fetal calf serum. Measurements
were repeated after bath was changed to a solu-
tion identical except for replacement of 20 mM
NaHCO3 with NaCl (pH 6.9). In some experiments,
acid bath was used first. Reduction of bath p11
from 7.4 to 6.9 decreased J significantly from
48.5±11.5 to 34.3±10.4 (p<O) wlthout a signi-
ficant effect on J (-13.7±2.0 vs 13.4±2.6) or VT
(-25.7±2.6 vs -S.7±4.2). .J, however, was
significantly correlated with lumen negative
voltage during control and acid bath conditions
(control r = 0.646, p<O.OO5; acid bath r = 0.618,
p<O.OO5). Although mean VT in control and acid
periods did not differ, a significant decrease inlumen negative V was seen in the first collec-
tion of the acii (—17.5), compared to the last
control (—23.3). We conclude that acid peritubu-
lar p11 significantly suppresses Na reabsorption
in the CCT and that this segment may contribute
to the natriuresis seen in metabolic acidosis.
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/ .83/ REGULATION OF AMMONIA PRODUCTION BY ISOLATED MOUSEPROXIMAL TUBULES PERFUSED IN VITRO. Glenn T.
Nagami* and Kiyoshi Kurokava. Nephrol Div, VA
Wadsworth Med Ctr and Dept Med, UCLA Sch Ned, Los
Angeles, CA.
Regulation of ammonia production (A?) by
proximal tubules plays an important role in acid—
base homeostasis. To investigate the mechanism
controlling PS by proximal tubules, we developed a
technique for measuring A? in isolated perfused
mouse proximal tubules. In the present study, we
evaluated the effect of luminal perfusion on A? by
S2 segments incubated under oil at 37°C in Krebs—
Ringer bicarbonate buffer (KRB) containing 0.5 mM
glutamine and 1.0 mM Na—acetate, pH 7.4,
equilibrated with 951 02/51 CO2. Isolated tubules
were cannulated at one end and perfused with KRB
either with or without these substrates. Aliquots
of bath medium were collected every 20 to 30 win
and assayed for NH3 by a bioluminescence assay
using bacterial luciferase. The rate of A? was
linear over the experimental period of 60—90 win.
The rates of AP were 6.0+0.2 (SE) pmol/mm/min in
unperfused tubules and 30.B+5.5 in tubules perfused
with KRB containing substrates at a perfusion
pressure of 35—45 cm 1320. To examine the mechanism
underlying the increase in AP in response to
luminal perfusion, we studied the effects of
removing substrates from the perfusate and of
varying perfusion pressure on AP. At a constant
perfusion pressure, the addition of substrates in
the perfusate increased A?. Increasing perfusion
pressure from 5 to 35—45 cm 1320 stimulated AP in
the presence or absence of substrates in the
perfusate. These observations suggest that AP by
proximal tubules is augmented by luminal delivery
of glutainine and by increased luminal flow rate.
POST NITRIC ACID METABOLIC ALKALOSIS. C. Narayan,*
J. Car1son, J. McCauley,* S.J. Zelman, C.A.
Johns,* and N.E. Madias. Tufts—N. Engl. Med.
Ctr., Boston, MA.
Chronic administration of HNO3 to salt re-
stricted dogs leads to marked augmentation in net
acid excretion (NAB) despite normal systemic
acid—base status (JCI 53:465,1974). In the
steady state, marked hypochloremia accompanies
the normal level of [HCO3] . To account for this
electrolyte picture, we nted that infusions of
NaNO3 In salt restricted subjects are known to
induce metabolic alkalosis. We thus reasoned
that the normal [HCO3]p during HNO3 feeding is
the composite of an underlying metabolic
alkalosis and the superimposition of daily acid
administration. If true, discontinuation of HNO3
feeding should unmask the metabolic alkalosis.
We fed HNO3 (7 mmol/Kg/day) for 2 weeks to 9
dogs maintained on a low—electrolyte diet supple-
mented with K neutral phosphate; subsequently,
HNO was withdrawn from the diet. Mean results
fol'ow (*p < 0.05 vs. control, § <0.05 vs. HNO ):
[HCOJ [Hi] [Nat] [Cl] [NO—]
mEq/L nEq/L mq/L mEq/L
Control 20.6 41 147 110 0
HNO3(l3—15d) 20.3 40 132* 81* 93*
PostHNO3(5—7d) 3l.3* 33*S 133* 78* 1.4*
As shown previously, HNO3 feeding led to a
daily increase in NAB approximating the daily
acid load. During the first 3 d of the postitNO
period, MAE remained significantly augmente
(cumulatIve NAB 4.7 mEq/Kg, vs. control) as the
retained NG exited into the urine; no Na or K
losses occurred. These results illuminate
further the interplay of anion reabsorbability
and acid—base equilibrium.
LI' EVIDENCE FOR STIMULATION OF Na/H-EXCHANGE BY K-
ADAPTATION IN FROG DILUTING SEGMENT. H.
ner F. LangY w. wangY G. Messner*(intr. by W.B.
Guggino). Univ. of Innsbruck, Dept. of Physiol.,
Innabruck, Austria
Experiments were performed in diluting segments
of the isolated perfused kidney of rana esculenta,
exposed chronically to high KCl (K-adaptation), to
test for a N—secretory mechanism. Conventional and
PH—sensitive microelectrodes were applied to mea-
sure transepithelial potential (PDtel , H—net flux
(J), peritubular cell membrane potential (PDt)
and intracellular pH (pHi) before (control) and
after luminal application of furosemide (1O4M) or
amiloride (103M).
control furosemide amiloride
PD 6.90±0.50(15) 0.10±0.30(21) 9.40±0.60(15)te
PD 73.00±1.30(15) 86.40±1.50 (5) 57.20±2.10(12)
Pt
61.20±8.00(14) 57.10±8.20(14) 5.30±1.30(15)
pH. 7.61±0.05 (5) 7.65±0.03 (5) 7.37±0.04(12)
PDte (my) lumen positive, PD0t (mV) cell interior
negative, (pmol•cm2.s3 directed from blood
to lumen; extracellular pH 7.8, SEM, (n)
Furosemide abolishes PDte increases PDt but
does not affect Jie and pB. Amiloride decreases
PDt le and pHi. In non-K-adapted frogs is
less (14±2 pmolcm2.s) and PDt is not affected
by amiloride. We conclude that K-adaptation acti-
vates luminal Na/H—exchange in the furosemide—sen—
sitive diluting segment. The amiloride-induced
change of cell membrane potential is explained by
reduction of pM and decrease of K—conductance. A
possible stimulus for Na/H—exchange is aldosterone
which is found elevated after K-adaptation.IHYPERKALEMIA BY ORGANIC ACIDOSIS. Man S.
Oh, Jaime Uribarri, Denise Alversnga,
Sung K. Kang,* Hugh J. Carroll. Downstate
Med. Ctr., Dept. of Med., Brooklyn, N.Y.
Recent studies have shown that inor-
ganic, not organic, acidosis produces
hyperkalemia, and the difference may be
attributed to the difference in cell pen-
etrability between organic and inorganic
anions. Tendency to develop hyperkalemia
caused by hydrogen-potassium exchange may
be counterbalanced by tendency to keep
potassium in the cell with entry of or-
ganic anions in organic acidosis but not
in inorganic acidosis. However, the two
forces may not be exactly equal, and in
more severe organic acidosis the hydrogen-
potassium exchange effect might be strong-
er than the organic anion effect and cause
hyperkalemia. In fact hyperkalemia often
accompanies clinical organic acidosis.
The present study was undertaken to eval-
uate the above possibility. Severe orga-
nic acidosis was produced in 5 mongrel
dogs by infusion of dl-lactic acid up to
4 hours. Serum potassium and blood gas
results before and after acid infusion
are as below:
pH pCO HCO Serum K
Before 7.42 37.4 23.8 3.8
After 6.90 27.4 6.2 4.7
p <0.005 <O..l (0.01 <0.005
The results indicate that though not as
much as inorganic acidosis organic acido-
sis can produce hyperkalemia.
I
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EFFECT OF ACID-BASE STATUS ON PLASMA PHOSPHORUS
RESPONSE TO LACTIC ACID INFUSION. James R.
Oster, Helen C. Alpert*, and Carlos A. Vaamonde.
VrMedical Center and Univ. of Miami, Dept. of
Medicine, Miami, FL.
Lactic acidosis is associated with striking
hyperphosphatemia, and infusion of lactic acid
(LA) produces more prompt and greater increases
in plasma phosphorus (P) than do mineral acids
such as HC1. To assess the interacting influence
of the acid anion and acid—base status on plasma
P, dogs were infused with LA alone (LA), lactic
acid plus NaHCO3 to minimize acidosis (LA +
HCO3), and NaHCO3 or NaOH alone (11C03).
Except for a somewhat lower [HCO3] in LA, the
groups did not differ in baseline values for
either [HCO3] or [P]. The changes (t hr 1, 2,
3 minus baseline) were:
LA (n=6) LA+HCO3(n=9) HC0 (n=6)[HCOJ P jHCO3J P MHC3J tP
.6.9+.6* O.4+.2 —.6+.7t-.3+.lt 2.3+.8*t ._O.6+.1*t
_9.1.7* 1.3T.3*_.3T.8t_.2T.2t 54•9*f _1.1T.4*t
-12 T2 1.9.4*_.3.7t_.2.2t 4.2T.8*t _O.9.2*t
X+SE; *p<O05 or less vs baseline;tP<O.O5 or less
vs LA.
As expected, the metabolic alkalosis caused by
HCO3 produced a significant decrease in P.
When sufficient HCO3 was given with LA to
obviate or minimize acidosis, no change in P
occurred. Thus, acidosis appears to be necessary
forthe expression of lactic acid—induced
hyperphosphatemia. The acid—base status,
therefore, appears to exert a prepotent influence
on the plasma P response.
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CATION DEPENDENCE OF INTRACELLULAR pH (pHi)
IN- CULTURED OK CELLS: EVIDENCE FOR Na/f-I
ANTIPORT. A.S. Pollock, (intr. by D.G. Warnock) VA
Medical Center and UCSF, San Francisco, Ca.
We have examined the cation dependence of steady
state pHi in a cultured renal cell line using the DM0
technique. The continuous opossum kidney (OK) cell line
is proximal in origin, responds to PIN and is actively
gluconeogenic. Steady state intracellular pH in
monolayer OK cells was estimated by the DM0 method
using 3K methylglucose as an intracellular volume
marker and 1 4C inulin for extracellular space correction.
All studies were done in bicarbonate free medium. In Na
free medium, OK cells had a stready state pHi of 6.48
0.05. Addition of either Na or Li in the range of 2-80
mM produced a significant increase in pHi (to 7.30 0.04
for Na 80 mM). This increase was mostly inhibited by 1-
2 mM amiloride. The Na effect was half maximal at 5
mM Na and was significantly greater than that of Li. Na
also produced a 50% increase in intracellular volume
which was similarly inhibited by amiloride. The small Li
effect on pHi and volume was not affected by amiloride.
When equimolar Li and Na (2-40 mM) were present,
significant inhibition of pHi and volume increase was
present, greater than that seen with amiloride. Addition
of amiloride to (Na + Li) added only slightly to the Li
inhibition.
Conclusion: The OK kidney cell line has an amiloride
inhibitable Na/H antiport which may be active in pHi
regulation. Li was found to be a potent antagonist of the
antiport, similar to findings of Ives, et. al., (3. Biol.
Chem. in press) in rabbit brush border membrane
vesicles, while being only a weak agonist. Amiloride
produced only a small additional effect when Li was
present. The Na/H antiport appears to be a major route
for Na entry in this cell line.
J.76SPECIALIZED FUNCTION OF TURTLE BLADDER CELLS: SE-
LECTIVE INHIBITION OF 11+ SECRETION BY LECTINS. D.
M. Potter* and J.A.L. Arruda. UANS and VA Hosp.
Little Rock, AR
The turtle bladder has two types of cells: a
granular cell and a mitochondria—rich (MR) cell.
The latter is thought to be responsible for H+ se-
cretion. Lectins have been shown to bind selec-
tively to MR cell in the kidney. We examined the
effect of concanavalin—A (ConA) and wheat germ ag—
glutinin (WGA) on H+ secretion, Na transport and
HCO3 secretion. In CO2 stimulated bladders ConA
and tA decreased H+ secretion (expressed as % of
control) when added to mucosal, but not tp the
serosal olution (control 99+1, ConA (1OM) 54+5,
WGA (1O°M) 443 p<O.Ol). The effect was dose e—
pendent and was specifically inhibited by the
competitive inhibitor of ConA, mannopyranoside
(MP) (ConA 50+4, MP + ConA 105+1 p<0.O1) and by
the competitive inhibitor of WA, N—acetylgluco—
samine. ConA inhibited H-'- secretion by decreasing
the active conductance of protons and not by al-
tering the force of the pump. The effect of ConA
on H+ secretion was not due to mitochondrial in-
hibition since it could be elicited in bladders
treated with NaCN. Although ConA has been sug-
gested to induce endocytosis in the turtle bladder
the decrease in H+ secretion could not be ex-
plained by endocytosis. ConA and l3A failed to
affect Na transport and HCO3 secretion indicating
that the effect was specific for H+ secretion.
Preliminary studies utilizing a ConA peroxidase
stain show a subpopulation of cells positive for
the stain. These data demonstrate that certain
lectins selectively inhibit H+ secretion sugges-
ting an interaction with a particular cell
population.
PARTICIPATION OF PARATHYROID HORMONE (PTH) IN
PROXIMAL INHIBITION OF HCO3 REABSORPTION INDUCED
BY ISOHYDRIC EXTRACELLULAR FLUID VOLUME EXPANSION(yE). M. Paillard, 0. Mercier M. Bichara and F.Leviel'intr. by F.C. Rector). Hpital L.Mourier,Université Paris vii, INSERN U13, Paris, France.
We previously evidenced that VE inhibits the
proximal reabsorption of H2O, HCO3, and Cl
(Paillard et al., Kidney mt. 23: 237, 1983). To
test a hypothetic role of PTH in the VE effect, we
1) ineasu,red the plasma ionized calcium concen-
tration I Ca++ p and the urinary excretion rate of
nephrogedmustyclic AMP (NcAMP) in 6 normal Spra-
gue Dawley rats during control plasma repletion
(PR), then during VE by 10% Bwt colloid—free HCO3—
Ringer solution; and 2) we performed end—proximal
free—flow micropunctures during PR and VE in 7
acutely thyroparathyroidectomized (TPTx) rats
end—proximal concentrations of total CO2 (tCO2)an
Cl were measured by microcalorimetry and method of
,Ramsy, respectively. In normal rats, VE decreased
Ca-H-I p from 2.28±0.06 to 2.11±0.04 meq/lP<OO5), and increased NcANP from 29±5 to
66+10 pmol/mln.gKwt (P<O.O2),suggesting that
stimulation of PTH secretion occurred during yE.
Results obtained in TPTx rats are shown in Table.
End—prox. Absolute reabsorption
SNGFR tCO2 H2O tCO2 Cl
nl/min mmol/l nl/min pmol/min peq/min
PR 40.1+1.4 6.0+0.3 20.4+0.7 975+30 t967+64
VE 41.2F2.O 8.3O.4 16.64O.9 86934 149793
NS P<0.05 P<O.02 P<O05 p<O.0i
(mean values±SEM ; absolute rates are factored
by kidney weight).
Thus, inhibition in proximal reabsorption during
VE was smaller in TPTx than in normal rats
previously studied for 1120 (19% vs. 33%), for HCO3
(11% vs. 30%), and for Cl (24% vs. 40%) ; the mean
transepithelial tCO2 concentration gradient
decreased during VE by only 21% in TPTx instead of
by 50% in normal rats. We conclude that VE in-
hibits the proximal HCO3 reabsorption by two me-
chanisms : 1) by decreasing the active transcel—
lular HCO3 reabsorption secondary to stimulation
of PTH secretion and 2) by increasing the HCO3
paracellular back—flux which accounts for the
results observed in TPTx rats.
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INTRACELLULAR pH OF ISOLATED PERFUSED
RABBIT PROXIMAL TUBULE: EFFECTS OFLUMINAL
NA AND CL. Sei Sasaki, Yasuhiko lino, Tatsuo
Shiigai*, and Jugoro Takeuchi*. Tokyo Medical and
Dental Univ., Dept. of Internal Medicine, Tokyo,
Japan.
Intracellular pH (pHi) is an important parameter
in acid-base physiology of the renal proximal tubule.
We have made a pH sensitive microelectrode which
is applicable to the rabbit proximal tubule cell, and
the effects of luminal Na and Cl substitutions on pHi
were examined. Isolated rabbit proximal straight
tubbles were perfused with HCO3-Ringer (HCO3 25
mM, pH 7.4). Single barreled pH electrodes were
made using a liquid ion-exchanger (Ammann et al.,
Anal. Chem. 1981) and the response of the elect-
rodes was 46.1±1. lmV/pH. pHi was estimated by
puncturing the cell with pH electrode and KC1
electrode alternatively in the same tubule.
p1-U in the control condition was 7.10 0.04 (SEM,
n32) which was significantly lower than bath pH(7.42±0.01, p<O.OOl), but higher th*n pHi expected
from passive H distribution. When luminal Na was
substituted with choline, pHi was reduced from
7.16 0.07 to 6.94 0.10 (nrl2, p<O.OOl). Luminal
Cl substitution with isethionate showed no effect on
pHi (7.08 ±0.04 n=12). Luminal Cl
substitution was also examined when the lumen was
perfused with low HCO3 perfusate (low HCO3, highCl). In this condition Cl-OH exchanger at luminal
membrane is expected to be stimulated. However,
pHi did not show a significant change in response
to Cl substitution (7.15±0.08 vs. 7.17±0.06, n7).
These results suggest that Na-H exchanger, not
Cl-OH exchanger at luminal membrane plays an
important role in maintaining steady-state cell pH,
and,in proximal acidification.
/'CHRONIC METABOLIC ACIDOSIS (CMA) INHIBITS RENAL
ADAPTATION TO POTASSIUM (K) DEPLETION. J.D.
ling* and D.B. Orut. Dept. of Medicine, University
of Rochester, Rochester, N.Y.
CMA leads to significant K depletion despite
adequate K ingestion. The cause is thought to be
the Na diuresis induced by the lowered filtered
bicarbonate. However, balance studies suggest there
is not an ongoing Na diuresis in CMA. We have
identified a renal adaptation for K conservation
dliring K depletion which develops within 3 days of
dietary K restriction. In light of this exquisite
mechanism for K conservation, it is unclear why CMA
leads to K depletion despite adequate K ingestion.
To determine if CMA alters the renal ability to
conserve K independent of Na excretion, we studied
isolated perfused kidneys at pH 7.4 with normal
HCO3 from 3 groups of rats. Group (1) ingested a
normal diet and H20 (controls) for 4 days, (2)
ingested normal diet and 1.5% NH4C1 in H2O (acid
rats) for 4 days, and (3) ingested K free diet and
1-120 (K free rats) for 3 days. Acid and K free rats
had significant and comparable decreases in muscle
tissue K and serum K compared to controls. Perfused
kidneys from K free rats had significantly less
urinary K excretion than controls. Despite the
similar degree of K depletion in acid rats, kidneys
from acid rats failed to lower K excretion from
control levels. GFR and Na excretion were similar
among the groups.
Thus, the renal adaptation for K conservation
seen in response to dietary K restriction is
inhibited when K depletion develops secondary to
CMA. This lack of K conservation exists without
differences in Na excretion and at normal pH. This
may explain the etiology of ongoing K depletion
during CMA despite adequate K ingestion.
Abstracts
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USE OF FLUORESCENT DYES TO MEASURE CELL
pH (pH ) IN IDENTIFIED ACID—SECRETING
CELLS dF RENAL TUBULES.G.J.Schwartz and
Q.Al—Awqati. A. Einstein College of
Med.Bronx,NY & Columbia University,NY,NY
We dissected proximal straight
tubules(PST) and collecting tubules (CT)
from rabbit kidneys, mounted them on a
slide on an inverted fluorescence
microscope and superfused them with media
of different pH, pCO and HCO . Using
acridine orange we fouid that scne cells
in CT accumulated this weak base into
orange granules suggesting the presence
of acid vesicles. A fluorescent cation
(DiOC ,3) which accumulated in
mitocondria showed that these cells were
enriched in mitochondria(MR). Using a
permeant derivative of the pH—sensitive
dye 6—carboxyfluorescein we found that MR
cells were brighter (more alkaline) than
their neighbors. PST contained only one
type of cell. We measured pH1 in
nonperfuzed(i.e. nontransporting) tubules
at 22°C and found that pH. was 6.116.8 in
the absence of external ?O and HCO3 at
pH 7.4. Addition of CO2 at H 7.4 did not
change pH . Addition of CO, at pH 6.3
reduced pHj in PST by 0.8+071 and in CT
dark cells by 0.24+0.06. pH1 in CT MR
cells was not affected by these
maneuvers. pH in neighboring CT cells
differed by O.1t÷ 0.1 under all conditions
suggesting lack of cell—cell
oommunication. The lw pH may be due to
lack of H+ transport and generation of
j
cell 0H in collapsed tubules at 22 C.
j .19
CHRONIC K DEPLETION INCREASES NA—H EXCHANGE IN RAT
RENAL CORTICAL BRUSH BORDER MEMBRANE VESICLES
(BBMV). J.L. Seifter* and R.C. Harris*:(intr. by
N.M. Brenner). Brigham and Women's Hospital,
Boston, Massachusetts.
Chronic K depletion increases proximal tubule
HCO3 reabsorption. Since Na—H exchange is impor-
tant for proximal HCO3 reabsorption, we studied
properties of the antiporter in renal cortical
BBMV isolated from rats fed either standard con-
trol (C) or low K (LK) diet for 3—4 weeks. Com-
pared to C, the LK group had lower plasma K (3.1
meq/L vs. 5.l±.2), lower body wt (403 g
vs 472±l3). Total renal wt was increased in LK
(5.96 g vs 4.02±.14) as was total cortical wt
(3.66 g vs 2.76±.l5). BBMVs in each group
were of comparable purity. 5 sec uptake of 1 inN
22Na, when pH11,'6.l, PHOUT=7.S, was 2.76±.4O
nmoles/mg protein for LK vs l.28±.25S for C. Equi—
libriuni Na uptake was not different, 2.77±.23 (LK)
vs 2.52±.41 (C). 10 sec 22Ns uptake was stimul-
ated when pHIN=PHOUT=].SO (.82±.06 LK, vs. .54±
.08 C, p<.Ol). 10 sec Ms flux inhibited by 1 mM
Amiloride was greater in LK than C with the pH
gradient (3.51±.34 vs 2.52±.15, p<.05) and under
nongradient conditions (.46±.lO vs .20±.04, p<
.025). H conductance studied with the pH probe
acridine orange was the same for LK and C. Final-
ly 3M glucose influx when NaIN=NaOUT was the same
for LK (.l7±.04 pmole/mg) and C (.22±.05) suggest-
ing that Na—H exchange was specifically altered.
Thus 3—4 weeks of K depletion results in renal
cortical growth and a greater than two—fold
increase in the activity of Na—H exchange. This
adaptive response to K depletion may contribute to
the increased HCO3 reabsorptive capacity observed
in the proximal tubule. p<.OO5.
282j
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DISTAL TUBULE (DI) AMMONIA (NH3) ENTRY. E. Simon,*
0. Martin,* J. Fritsch,* and J. Buerkert. Jewish
Hosp. and Washington Univ., St. Louis, Missouri.
The present study was designed to examine NH3
entry along the DT of Munich—Wistar rats in control
(C) (N=11) and chronic metabolic acidosis (CMA)
conditions (N=11) induced by NH4C1. Fluid was
collected by micropuncture successively along the
same nephron from the end (E) and beginning (B) of
the DT and the end of the proximal tubule (EPT).
Systemic acidosis was associated with a doubling
in ammonium (NH4) excretion. As anticipated, after
CMA, NH4 content (TF[NH4]) rose at LPT (3.5±0.3 vs
1.8±0.2 mm in C, p<.OO1). During CMA, TF{NH4] did
not change (1.8±0.2 vs 1.4±0.2 mM in C) at BDT
though NH4 delivery ([NH4]V) nearly doubled (9.9±
1.0 vs 5.7±0.8 pmol/min in C) due to an increase
in flow rate. [NH4]V to BDT was lower (p<.OO1)
than to EPT in both groups although net loss was
greater in CMA (23.9±3.3 vs 13.6±2.0 pmol/min in
C, p<O.O25). [NH4]V to EDT during CMA averaged
12.4±0.9 vs 7.4±0.7 pmol/min in C (p<.OO1). Thus,
in both groups net entry of NH3 occurred along the
DT (p<.05), though the amounts were similar (2.4±
1.0 in CMA vs 1.7±0.7 pmol/min in C). In 6 addi-
tional acidotic rats in situ pH was also measured
at EPT and BDT and was 6.90±0.005 and 6.48±0.07
(p<.O01) respectively. The calculated pNH3 at EPT
of 784±200 x 10-6 mmHg was higher (p<.0O5) than at
BDT of 311±84 x 10-6 mmHg.
Thus, loss of NH4 between the EPT and BDT is
enhanced in CMA. Subsequent reentry along the DT
occurs, but is markedly less than along the PT and
does not increase during CMA. Finally, the dif-
ference in pNH3 values calculated at EPT and BDT
suggest that the segments prior to these sites
have different permeabilities to NH3.
.41
ROD-SHAPED INTRAMEMBRANE PARTICLES IN )f-TRANS—
LOCATING CELL MEMBRANES OF TURTLE URINARY BLADDER.
David L. Stetson* and Philip R. Steinmetz. Univer-
sity of Conn. Health Center, Division of Nephrol-
ogy, Farmington, CT.
Rod-shaped intramembrane particles are a dis-
tinctive feature of the protoplasmic face of
freeze-fracture replicas of mi tochondri a-rich (FiR)
cells of toad urinary bladder and intercalated
cells of renal collecting duct, yet their function
remains uncertain. Because of the similarity be-
tween these cells and the MR (H transporting)
cells of turtle bladder, we examined the distri-
bution of intramembrane particles in this
epitheliuni. Numerous rod-shaped particles were
observed in the luminal cell membrane, as well as
in the membranes of cytoplasmic vesicles, both
of which are thought to be sites of H transport.
The rod-shaped particles were usually (in about
70%) composed of two globular particles each of
15 nm diameter. About 15% of the particles con-
tained three subparticles while the remainder were
single 15 nm particles. These particles (linear
arrays of 3 or fewer particles) were the only
identifiable particles in these membranes. In
contrast, the basolateral membranes and the mem-
branes of the granular cells contained a variety
of particles, none of which were rod—shaped. The
close correlation between the distribution of
rod—shaped particles and the cell membranes capable
of active H translocation suggests that the
particles are associated with or represent some
component of the H+ pump complex.
COMPARISON OF TEE PROTON ATPase AND CHLORIDE
TRANSPORTER FROM BOVINE CLATERIN-COATED VESICLES
AND RENAL MEDIJLLARY VESICLES. Dennis K. Stone*,
X. -S. Xie, and Efraim Racker*. (Intr. by Donald
W. Seldin) Cornell Univ., Ithaca, NY.
Acidification in bovine renal medulla vesi-
des and in bovine brain clathrin-coated vesicles
is effected by means of proton translocating
ATPases as assessed by acridine orange quenching
and 32P.-ATP exchange. These proton pumps are
in1iibited by 4,4' -diiaothiocyanoatilbene-2 , 2
disulfonic acid (DIDS), quercetin and N-ethylmale-
imide, but are insensitive to mitochondrial-
specific inhibitor and Oligomycin. Moreover,
they are indistinguishable with respect to sub-
strate utilization (strict AT? dependence),
divalent cation utilization and inhibitor sensi-
tivity.
In both systems, electrogenic proton tranalo-
cation is counterbalanced by the parallel conduc-
tance of chloride or bromide, but not sulfate,
gluconate, phosphate, or fluoride. In these
vesicles, 36Cl uptake as driven by either a
proton pump or by a K gradient (LK]/[K]. =
[40 mMj/[O mM]) in the presence of Valinomycin is
blocked by the antibiotic Duramycin and by DIDS.
The latter requires that the pump be protected
during DIDS treatment by the reversible sulfhy-
dryl group inhibitor 5,5'- diphiobis-(2-nitroben—
zoic acid). The chloride conductance was not
inhibited by Furosemide or Bumetanide. We con-
clude that plasma membrane proton pumps are
widely distributed in that acidification occurs
in these systems by means of a proton pump opera-
ting in parallel with the chloride transporter.
ADAPTATION TO CHRONIC METABOLIC ACIDOSIS(CMA) AND
ITS PERSISTENCE UNDER THE EFFECT OF ACETAZOLAMIDE
IN ISOLATED PERFUSED RAT KIDNEY. Norihiko Terao,
Muneya Suzuki*, Yasushi Asano*, and Saichi Hosoda*.
Jichi Med. School, Dept. of Cardiology, Japan.
The recent study in isolated perfused rat kid-
ney showed improvement and stabilization of renal
function over time by addition of amino acids mix-
ture associated with preservation of histological
intactness of thick ascending limb of Henles loop.
Our preliminary experiments in this preparation de-
monstrated the maintenance of constant HC0 reab-
sorption and urine pH by this modification as well,
supporting this model utilizable for the study of
H+ secretion. Therefore, in such a condition, we
investigated the adaptation to CMA, and its res-
ponse to Acetazolaniide and Amiloride. Kidneys
from rats normal or 1.5% NH4CL drinking(4—Ildays)
were perfused with identical solution of pH 7.40
and of HCO 24 mM containing 5mM Glucose and ami-
no acids mixture. During the control period at 25
-40 mm. of perfusion, in CMA group comparing with
control one, HC0 reabsorption was increased(98.3±
0.2 VS 99.4±0.1%, P < 0.01) and urinary pH decrea-
sed(6.99±O.06 VS 6.55±0.06, P < 0.001). After the
addition of Acetazolamide(I04M), at 45-55 mm.,
urine pH remained lower in CMA(7.57±O.04 VS 7.47±
0.02, P < 0.05), and the difference was not alter-
ed by the further addition of Amiloride(104M) at
60-85 min.(7.62±0.05 VS 7.49±0.02, P ( 0.05). The
data is not explicable by GFR, Na reabsorption and
urinary excretion of ammonium and phosphurus,
These results provide further evidence of adapta-
tion to CMA and its quantitative estimate of en-
hanced HC0 reabsorption in whol kidney, and su-
ggest that this stimulation of I-f transport persi-
sts under the influence of Acetazolamide.
/
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THE Vmax FOR Na/l-i ANTIPORTER ACTIVITY IN
RABBIT RENAL BRUSH BORDER VESICLES (BBV) IS
INCREASED IN METABOLIC ACIDOSIS. C.:1. Tsai,
H.E. Ives*, R.3. Alpern, V.1 Yee*, D.G. Warnock and
F.C. Rector, 3r. Dept. of Med., UCSF, and V.A. Med.
Center, San Frncisco, CA 94143.
The Na/H antiporter is believed to be responsible
for acidification of luminal fluid in the proximal tubule.
Regulation of this activitycotld control the rate of
proximal acidification. Na /H antiporter activity in
renal BBV from control rabbits and rabbits made acido-
tic with three days of NH4CI gavage was measured
using the acridine orange method. Acidotic rabbits
exhibited a significantly higher Vmax for antiporter
activity (2.80 0.45 (n = 6) fluorescence units/s/mg of
protein) compard to controls (1.31 0.13, n = 4) but
the Km for Na was unchanged (23.7 + 3.5 mM for
acidotic, 19.1 ÷ 3.2 mM for controls). Maltase activity
was unchanged in BBV from acidotic rabbis compared
to controls. When the Vmax for Na+/H antiporter
activity was considered in relation to the degree of
acidosis achieved in the experimental animals, there
was a correlation (r -0.75) between Vmax and plasma
[toa1 O21. Depending upon the degree of acidosis,
Na /H antiporter activity was stimulated from 1.4 to
3.8 fold compared tp control anima.1s. 100 IJM amilor-
ide inhibited Na /H exchange ([Na ] = 90 mM) by 60
7% in both control and acidoticanipals, indicating that
the observed stimulation in Na /H antiporter activity
was not due to increased electrically coupled cation
exchange. These findings suggest that the response of
the proximal tubule to chronic metabolic acidosis invol-
ves an adaptive increase in the Vmax for Na /H
antiporter activity in the brush border membrane which
is related to the degree of acidosis. This incrase may
be due to an increase in the number of Na /H ex-
changers in the membrane.
V'INTERNEPHRON HETEROGENEITY FOR BICARBONATE (HCO3)
HANDLING DURING ACUTE METABOLIC ALKALOSIS (AMA) IN
THE RAT. D.E. Wesson,* M.E. Laski, N.A. Kurtzman
and J.P. Fromer. Univ. of Illinois, Chicago, IL.
We examined renal handling of HCO3 during AMA
in 32 Munich—Wistar rats using micropuncture. AMA
was induced by i.v. infusion of hypertonic HCO3
(250 mM /2.6 ml /h). Tubular fluid samples were
obtained from superficial late distal tubules (D);
Henle's loop of juxtamedullary nephrons (LH) and
base of papillary collecting duct (B). Three
groups were studied: 1) controls (C); 2) papillary
necrosis (PN) (induced by the administration of
bromoethylamine) and 3) PN plus amiloride (AM)
(2.5 mg/kg bw/h, i.v.). Total CO2 in tubular fluid
samples was determined by microcalorimetry. Frac-
tional delivery of HCO3 (FDHCO)(%) (M *SEM) to
the micropuncture sites is depicted in the table:
LH 0 B
C(N=18) 52.3*4.9* 23.1*2.6 26.5±2.6*
PN(N=8) - 31.3*3.0 23.5*3.4*
PN&AM(N=6) - 30.4*2.1 28.9*3.2
=p4JO5 vs D; N=number of animals
Our results show: 1) net addition of HCO3
between D and B; 2) deep nephrons deliver a higher
load of HCO3 than superficial nephrons to the col-
lecting duct in C; 3) PN abolishes the net addi-
tion of HCO3 between U and B and uncovers net dis-
tal HCO3 reabsorption, and 4) AM abolishes net
distal HCO3 reabsorption but does not reestablish
net addition of HCO3 in PN. We conclude 1) there
is internephron heterogeneity for HCO3 transport
during AMA in the rat; 2) greater delivery of
HCO3 from deep nephrons is responsible for the
net addition of HCO3 between D and B; 3) net dis-
tal HCO3 reabsorption is at least partly voltage—
dependent since it is inhibitable by AM.
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ADAPTATION TO AN ACID LOAD IN THE TURTLE BLADDER.
R. Wheeler, J.A.L. Arruda. Univ. Ark. Med. Sci
and VA Hosp., Little Rock, AR
We have previously shown that bladders removed
from acidotic turtles (20 mmoles NH4C1 for 48 hrs)
have a significantly greater rate of H+ secretion
than that of controls. In bladders from acidotic
turtles intracellular Ci) pH was lower than that
of controls. In addition the number of acridine
orange positive cells (thought to mediate H+ se-
cretion) was higher in acidotic bladders. It is
possible that the decrease in ipH leads to an in-
creased number of cells responsible for H+ secre-
tion or alternatively the increased number of
these cells may lead to a low ipH. To determine
whether the changes in IpH precede the changes in
morphology we studied turtles made acidotic for
24 hr and turtles given a high acid load but with
normal blood pH. In bladders from turtles made
acidotic for 24 hrs, ipH was not different from
controls whereas the number of acridine orange
positive cells was higher (19.3+3.3 vs 3.4+1.0
HPF, p<O.02). These findings suggest that a de-
crease in ipH is not necessary for the number of
cells to increase. In turtles fed a high acid
load but without acidosis, the urine pH decreased
to the same level as that observed in acidotic
turtles, indicating an adaptive increase in H+
secretion. In these bladders the ipH was not
different from controls. The number of acridine
orange positive cells, however, was higher than
that of controls (12.1+1.8 vs 3.4+1.0 p<0.O2) and
similar to that observed in acidotic bladders.
These data demonstrate the adaptation to acidosis
or to an acid load is mediated by an increase in
the number of cells responsible for H+ secretion
/and this increase is independent of blood and ipH.
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EFFECT OF ACUTE HYPERCAPNEA (ARc) ON CARBONIC
ANHYDRASE INDEPENDENT TOTAL CO2 (tCo2) REABSORPTION.
J Winaver*, RT Kunau, UTHSC, San Antonio, TX.
ARc is a potent stimulator of renal tCO2
reabsorption in the presence of inhibition of
renal carbonic anydrase (CA). ABc also enhances
renal sympathetic activity, an effect which
of itself may increase tCO2 reabsorption. In
the initial micropuncture studies, the effect
of acetazolamide (AZ) alone, Group A, on total
renal and proximal tCO2 transport was compared
to that observed following AZ and ARc, Group
B. In a second series, identical observations
were made after renal denervation (DN), Groups
C and D. AZ was administered at 50 mg/Kg/hr;
ABc increased the arterial pCO2 to 120 mniHg.
Abbreviations used: single nephron glomerular
filtration rate, SNGFR; tubular fluid to plasma
ratio of inulin and tCO2, TF/PIn, TF/PtCO2;
late proximal fractional delivery, LPFD; and
fractional excretion, FE. * AvsB, S CvsD, p<.05
SNGFR TF/P TF/P LPFD FE
GROUP ni/mm In Q2 92'
A-AZ 44 1.43 1.19 85 39
B-AZ,AHc 33* 1.70* 1.05 62* 20*
C-AZ,DN 45 1.38 1.08 78 36
D-AZ,AHc,DN 48 1.43 .835 585 235
ABc increased renal and proximal tCO2 reabsorption
by -207,. The increase in tCO2 reabsorption
seen after ABc is significantly greater than
can be accounted for by stimulation of the uncata-
lyzed reaction. The increase in tCO2 reabsorption
after ARc during CA inhibition is primarily
expressed in the proximal tubule, is not a conse-
quence of renal sympathetic activity, and cannot
be accounted for by the uncatalyzed rate of
reabsorption.
Renal Physiology — Hemodynamics
-/ THE INPUT IMPEDANCE OF THE CANINE RENAL VASCULAR
V BED. S.A. Altobelli*, W.F. Voyles*, P.S. Avasthi,
Lovelace Medical Foundation, Albuquerque, NM
The purpose of this study was to quantitatively
characterize the hemodynamics of the canine renal
vascular system by using high fidelity measure-
ments of pressure (P) and velocity (V) to compute
input impedance spectra (RVI). P measurements
ware made in the aorta at the renal oetium using s
Millar catheter. V was measured using a 20 MHz
pulsed ultrasonic Doppler velocimeter (C.J.
Hartley, Baylor College of Medicine) and c—shaped
perivascular cuff mounted transducers calibratedin our laboratory. Blood gases were measured at
15—minute intervals and respiration was adjusted
to maintain normal pH and pCO2. P, V and elsctro—
cardiogram were recorded on analog magnetic tape,
and were processed off—line by a microcomputer
based system which calculated the RVI spectra.
The RVI spectrum has two parts, termed the modulus
(given below in dyne cm/secS x 1o) and the phase
(given in degrees). Data from 7 animals with simi-
lar heart rates (161±17) are given below (10 ves-
sels):
RVI
Harmonic number "DC" 1 2 3 4
Modulus (mean) 7.3 4.8 4.5 4.4 3.1
(et. dev.) 2.6 2.4 2.2 1.9 3.2
Phase (mean) 0 —5 —7 9 —16
(et. dev.) 0 7 38 42 43
The pattern of RVI, while unlike that of many pre-
viously studied vascular beds, is similar to that
observed in the internal carotid artery. RVI may
become a useful method for quantitative studies of
,renal hemodynamice.
V
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INHIBITORS OF HISTA}IINE METABOLISM: EFFECTS ON
AUTOREGULATION OF RENAL BLOOD FLOW (RBF). Robert
0. Banks* and Eugene D. Jacobson* (Intro, by V.
Pollak) Department of Physiology, University of
Cincinnati, Cincinnati, Ohio 45267
We reported that histamine H1 receptor antag-
onists abolish autoregulation of RBF (Fed. Proc.
41:1257, 1982). In the current study we evaluated
the effects of aminogusnidine (AG, an inhibitor of
histaminase) and chloroquin (CQ, an inhibitor of
N—methyltransf erase) on RBF autoregulation. Adult
dogs were anesthetized with pentobarbital. Renal
arterial pressure (RAP) was measured with a femo—
ral artery catheter and left REF was measured with
an electromagnetic flow probe. Saline or saline
plua drugs was infused into the renal artery via a
25g needle. RAP was decreased experimentally with
a ligature positioned around the aorta anterior to
the left renal artery. There was no effect of AG
(1 mg'kg'4.min") on RBF or on RBF autoragulation
(n3). By contrast, CQ (1 mgkg'.min') caused
a rapid increase in RBF which stabilized within
1 mm (n'=S). The average increase in REF during
infusion of CQ was 39+10% (SE) (control RBF was
2.4±0.2 ml.minl.g—1). Prior to CQ, reducing RAP
to 80 mm Hg had little effect on steady—state RBF
valuea; the fractional change in RBF / the frac-
tional change in RAP, i.e., the autoregulatory
index (ALl) was 0.04±0.07. During infusion of CQ
the ARI was 0.78±0.07. Infusion of histamine (H)
(n=9) in amounta aufficient to increase REF by 40%
(0.5—1.0 pgkg'mitr1) had no effect on autoreg—
ulation (ARI was 0.09+0.06 during infusion of H).
These results suggest that a metabolic product of
histamine is the H1 agonist and that this agent is
involved in renal blood flow autoregulation.
STUDIES OF THE BIOLOGICAL CONTROL SYSTEM FOR
EXTRACELLULAB FLUID (ECF) VOLUME REOULATIOH: THE
SEARCH FOR A DETECTOR ELEMENT (DE). B.A. Renjaznin*,
M.S. Shapiro*,H.A. Kirschenbaun, 11. Sandler, ]f•$,
Bricker. UCLA, Program in Kidney Diseases, andHASA—
Ames Research Center, Moffett Field, CA
Regulation of ECF volume typically coupled
closely to ECF Na content, requires a OE in the
volume control system (VCS). Though not yet charac-
terized, the DE presumably senses changes in effec-
tive ECF volume (or a derivative thereof) and
initiates appropriate changes in UNaV. To identify
the DE, central. hypervolenia was induced in con-
scious unmedicated monkeys (5—12 Kg) in Na balance
on 1.5 mEq/Kg/day Na intake using the technique of
water immersion (WI). Natriuresis and diuresis vere
induced consistently. A subset of animals vas chron-
ically instrumented with a pressure transducer in
the left ventrical and an aortic flow cuff. Both
cardiac output (CO) and left ventricular end dia-
stolic pressure (LVEDP) rose as UNaV rose. Arterial
pressure and hesrt rate remained unchanged. Thus,
DE could reside in the left heart, in an area
cephalad to the heart (e.g., in the cranium) or in
branches of the arterial tree. Identical studies
were performed in animals lightly narcotized vith
ketamine, a drug used in most WI experiments on
monkeys. In the treated animals, CO and LVEDP rose
as dramatically as in the untreated group. However,
5 6 natriuresis failed to occur. Two interpretations2.6 3.9 exist: 1) the DE is neither located in the heart
1.1 1.9 nor activated by an increase in CO; or 2) ketemine
7 41 alters either the DE per se or a key step involved
52 39 in induoing the natriuresis. Studies are in progress
to examine both interpretations.
_
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RENAL HYDROSTATIC PRESSURES DURING ESCAPE FROM THE
_____
SODIUM RETAINING EFFECTS OF MINERALOCORTICOIDS.J. C. Burnett, Jr. and J. A. Haas5, Depts. of Med.
and Physiol. & Biop., Mayo Medical School,
Rochester, MN
The ioop of Henle has been identified as the
nephron segment responsible for escape from the
sodium retaining effects of mineralocorticoids.
While the mechanism of escape remains unknown,
renal interstitial hydrostatic pressure has been
advanced as playing a fundamental role but has not
been investigated to date. We therefore measured
hydrostatic pressure of superficial peritubular
capillaries peritubular capillaries of
descending vasa recta vr' and the renal
interstitium in normal (control) and
mineralocorticoid—escaped (DOCA) Munich—Wistar
rats.
vr 'i MAP
(mmHg) (mmHg) (mmHg) (mmRg)
Control 8.3±0.3 9.0±.k 11.5÷0.11 120±7
(n a 7)
DOCA
(n=6) 13.11±O.6tt i3.÷.5tt 9.8+O,Ijtt l11S±6t
tpCO5, ttpC00i
Mineralocorticoid—escaped rats demonstrated
transmission of enhanced arterial pressure into
the kidney. Peritubular capillary pressure of
superficial and deep nephrons was increased with a
resulting increase in renal interstitial
hydrostatic pressure. These observations support
the theory that interstitial pressure may play a
role in the mechanism of DOCA escape.
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/I'DDIFICATICt'l OF THE RAL VASCULAR RFSPCNSE TO
SE}YIONIN BY INIXETHACIN. Joseph L. Blackshear, *
Cesare Orlandi., * and Nonnan K. Hollenberg.
Harvaid Madical School, Depts. of Mad. & Badiol.,
Boston, Massachusetts.
Serotonin (5HT) nay be released in the kidney
after platelet aggregation in a wide variety of
conditions. To assess its potential for altering
the renal blood supply, we rnaasured renal blood
flc (Q, mi/mm) and obtained arigiograrns during
5HT infusion (30 p g/rnin) into one renal artery in
eight anesthetized dogs. Visible arterial oon—
striction was observed arteriographicaily after 3
mm of 5HT infusion. The flag response was bi-
phasic, revealing a sharp decrease after 10 sec
of 5}T infusion foflowed by a gradual increase
which stabilized well above baseline at 3 nib of
5HT infusion (table). Pretreatuent with mdc-
mathacin (IND) 1-2 ni/kg intrarenally did not
significantly alter resting Q, but markedly do-
creased the response to injections of sodiun
arachindonate. IND did not alter the response to
SliT at 10 sec, but abolished the increase in Q at
3 minutes.
The change in Q 3 nib after 51ff infusion was
65 14 before and —29 11 after IND (p< 0.001).
Renal prostaglandins nodify the renal vascular
response to serotonin in the anesthetized dog.
Baseline Q Q (10 sec) Q (3 mm)
131 19 46 13* 196 29*
115 15
NS
30 8*
NS
86 15
0.001
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TUBULOGLOMERULAR FEEDBACK (TGF) RELEASED RESPONSE
IN GLOMERULAR CAPILLARY HYDROSTATIC PRESSURE 4P)
AND NEPHRON FILTRATION RATE (SNGFR) IN HYDROPENIC
(H) AND IN ANGIOTENSIN (All) AND PROSTAGLANDIN (PG)
BLOCKED RATS (B). R.C. Biantz, L.C. Gushwa,* aiid
A.E.G. Persson*. UCSD and VAMC, San Diego, CA.
Pg, proximal tubule stop flow pressure (5F)
and SNGFR responses to different distal perfusion
rates in H and B rats (pretreated with MK421, a
converting enzyme inhibitor and meclofenamate,
both with a dose of 4 mg/kg day for 3-4 days) were
determined. Pg was measured in surface glomeruli
sequentially in 1) free flow, 2) during 25 ni/sin
added to free flow (AP625), 3) after tubular
blockade, with both direct G and P5 using al-
tered perfusion rates (0-40 ni/mm) in small
steps. The maximal drop in P- (APe) or P5r (APSF)
and the turning point (TP) (flow rate at which 50%
APr was obtained) were determined. During the Pg
defermination fluid filtered into the nephron was
collected with a micropump. SNGFR at 0 and 40 nil
mm perfusion rates were also measured in H and B
rats. In H rats Pg was 48±2 mmHg and APC2S 9±1
mmHg while Pg in blocked tubules was 48±2 with a
of 9±1 and a TP of 23±1 ni/mm. 5F was 32±1
mmflg with a APSF of 8±1 and a IP of 24±1 ni/mm.
SNGFR was 30±1 nl/min at 0 perfusion rate and 21±1
ni/sin at 40. No Pg, APf2 or PSE changes were
noted in any of the B tu6ules, however, SNGFR de-
creased from 37±2 to 28±2 nl/min (p.zO.O01). Con-
clusions: 1) Reduction in P occurs in both open
and blocked tubules at the same distal flow and to
the same extent as SF measurements. 2) All-PG
blockade eliminates PG and SF responses but SNGFR
decreases with increased distal flow suggesting
that TGF response is not always completely depen-
dent upon changes in Pg.
Abstracts
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/AMINO ACIDS (AA) INDUCE RENAL VASODILATATION IN
\J THE ISOLATED PERFUSED KIDNEY: COUPLING TO
OXIDATIVE METABOLISM. M. Brezis. P. Silva and F.
H. Epstein. Harvard Medical School and Beth Israel
Hospital, Dept. of Med., Boston, MA.
Renal vasodilatation regularly accompanies
protein feeding and amino acid infusions, but the
mechanism is unknown. The effects of 10 different
amino acids on renal hemodynamics were studied in
the isolated rat kidney, perfused with glucose as
the only other substrate. Addition of AA produced
a dose dependent (from 1 to 10 mM) brisk (within
1—2 minutes) and sustained decrease in renal
vascular resistance (by 5 to 35%) without change
in GFR. The vasodilatation was associated with a
parallel increase in °2 consumption (tQO2). The
effect was most marked with AA ac€ively
metabolized by the kidney such as glutamine or
glycine (at 2mM) but was seen with most AA at 8mM.
The AA analogueoc—aminobutyrate, co—transported
but not metabolized, did not cause significant
vasodilatation or tQO2.
Blocking active transport with ouabain
eliminated AA—induced vasodilatation and tQO2.
Similar resistance to AA was produced by halting
GFR with hyperoncotic medium. Restoration of GFR
by increasing perfusion pressure in the presence
of hyperonootio medium reestablished AA—induced
vasodilatation and tQO . Furosemide did not block
the response to AA. Iz4bition of mitochondrial
respiration by antimycin blocked both
vasodilatation and tQO2, but rotenone blockade
could be bypassed by succinate or glutamine
(metabolized to succinate).
AA have a direct vasodilating action upon
isolated kidneys probably related to their role as
metabolic substrates and linked to an increase in
renal 02 consumption.
ftRESSURE-INDUCED VARIATIONS IN Kf IN THE PERFUSED
VitAl KIDNEY. M. Bullivant,* Univ. Auckland Med.
Sch. , Auckland, New Zealand (jntr. by C.S.
Wilcox)
The effect of changes in perfusion pressure on
the glomerular ultrafiltration coefficient (Kf)
were studied in isolated rat kidneys. Kf for the
whole kidney was calculated from mean effective
pressure (EFP) divided by glomerular filtration
rate (GFR). EFP was derived from the dynamic
ureteral stop—flow pressure curve (Bullivant,
Hicks & Smaill, Pflugers Arch 389:251, 1981) and
GFR from inulin clearance. Net glomerular capil-
lary pressure (nGCP, i.e., glomerular capillary
pressure minus perfusate colloid osmotic pressure)
and Kf both rose with perfusion pressure but
changes in Kf correlated more closely with nGCP
(r=.750) than with perfusion pressure (r=.536).
Kf increased from 0.264±0.033 to 0.748±0.039 ml
mm Hg—i (±SEM) as nCCP rose from 20—90 mm Hg.
Kf varied with nGCP even when perfusate flow
rate was maintained constant by concurrent
alterations of arterial and renal venous pressure.
Inhibit ion of contraction by cytochalasin B,
verapamil, perfusion at 22CC or with media at
pH 7.2 or 7.8 aboished changes in Kf with nCCP.
It is concluded that in the perfused kidney Kf
varies with glomerular capillary pressure by
means of an active contractile mechanism.
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Pre IND
Post IND
< 0.005 vs. baseline **p < 0.05 vs. baseline
,1
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11<NFLUENCE OF PROXIMAL INTRATUBULAR PRESSURE (PT)
ON MEASUREMENT OF SINGLE NEPERON GLOMERULAR FIL-
TRATION RATE (SNGFR) IN THE NEWBORN GUINEA PIG
(GP). Robert L. Chevalier, Univ. of Virginia
Dept. of Pediatrics, Charlottesville, Virginia.
While measurement of SNGFR is dependent on PT
during proximal tubular fluid (TF) collection in
the dog, SNGFR is unaffected by PT in the rat.
Unlike the dog or rat, superficial TF flow in the
GP is present in the first 3 wks of life, but the
influence of PT on SNGFR is not known. 15 GP were
uninephrectomized at birth, and 10/15 also under-
went partial ureteral obstruction which resulted
in no change in PT in 4, and increased PT 12 mmHg
in 6. At 23±3 d of age, SNGFR was measured by
proximal TF collection while monitoring PT during
euvolemia. Collections were made in each animal
by free flow and by applying counterpressure to
maintain initial PT. Results were as follows:
Initial PT: <12 mmRg (n 9) 12 mmHg (n 6)
PT SNGFR PT SNGFR
Counter— (mmHg) (nl/min) (mmHg) (nl/min)
pressure 9.4±0.2 8.6±1.0 15.3±1.1 2.2±0.7
P value <0.001 <0.00 1 <0.005 <0.05
Free Flow 5.3±0.3 11.3±1.2 9.3±1.1 6.6±1.7
Number of glorneruli (KG) perfused per kidney did
not differ between groups. Mean SNGFR calculated
as kidney GFR/NG was 9.1±0.7 nl/min for the group
with normal PT and 3.1±0.9 for those with PT 12
mmllg. It is concluded that free flow proximal TF
collection overestimates SNGFR in the developing
GP, and the difference is greater for higher ini-
tial PT. Because PT increases threefold from
birth to adulthood, it should be controlled during
determination of SNGFR in micropuncture studies of
renal functional maturation in the GP.
/LONGITUDINAL STUDIES OF. RENAL IIEMODYNANICS DURING
PREGNANCY IN CHRONICALLY CATHETERIZED, CONSCIOUS RATS.
Kirk P. Conrad* (intr. by Heinz Valtin). Dept. of
Physiol., DartmouthMed. Sch.,Hanover, NH.
Published data on the magnitude and time course of
changes in renal hemodynamics during rat gestation are
conflicting. This may bebecause anesthesia, acute
surgery, and changes in plasma volume each perturb GFR
and RPF, and because different rats are studied at var-
ious stages of gestation. We therefore used chronical—
iy prepared rate to examine these variables before,
during, and after pregnancy in the same animals. Can—
nulae were implanted aseptically in the femoral artery
and vein, and in the bladder. Beginning 6 days (d)later,
these rats were each studied twice. After mating, each
rat was examined throughout gestation and d 5 post-
partum. They gained 40% of theirnon—pregnant weight
by d20, andbore, on average, 12 pups (5.8 grams each).
*P(0.Ol from #RATS MAP GFR(CIN) ERPF(Cpj)
non—pregnant (mmHg) (p1/mm) (p1/mm)
Nonpregnant 9 110 2477 8226
day 5 9 108 2810* 9393*
day 8 9 109 2849* 9435*
day 12 9 104* 3116* 10548*
day 16 7 105 3122* 9842*
Lday 20 6 103 2726 7840
Post—partum 5 114 2624 9198
Our findings resemble those of human pregnancy in
that increases in GFR and ERPF that are seen early are
sustained until late pregnancy. These elevations re-
sult from a fall in estimated renal vascular resistance
(P<O.0l). The chronically catheterized rat, studied
longitudinally, would seem to provide a useful model of
human pregnancy in which to explore the mechanisms
underlying these observed changes in renal hemodyna—
mics.
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RESPONSE OF ISOLATED ARTERIOLES TO ACETYLCHOLINE,
DOPAMINE AND BRADYKININ. R.M. Edwards, Dept. of
Medicine, Univ. of Kansas Med. Ctr. Kansas City,
KS.
The effect of acetylcholine (ACh), dopamine
(DA) and bradykinin (BK) on vascular tone was
examined in interlobular arteries and superficial
afferent and efferent arterioles isolated from
rabbit kidneys. A single microvessel was dis-
sected, cannulated, and lumen diameter was
measured at a fixed intraluminal pressure. The
effects of the vasodilators were examined in
vessels contracted with a submaximal dose of
norepinephrine. Results are expressed as the %
relaxation of the norepinephrine—induced tone.
ACh caused a dose—dependent relaxation in all
three vessels. Significqit relaxation (10—20%)
was observed with 100M ACh while higher
concentrations caused complete relaxation. In
afferent and efTerent arterioles DA caused a
dose—dependent relaxation that was indistin-
guishable from that caused by ACh. However, DA
was less effective in interlobular arteries.
Sigpificant relaxation was not observed until
l0°M DA, and l0M caused only a 30_1IO%
relaxation. In afferent arterioles atropine
blocked the effect of ACh while metoclopramide
selectively inhibited DA—induced vasodilation. BK
(l09—lO'M) caused a dose—dependent relaxation
only in efferent arterioles. BK, either in the
bath or lumen, had no effect on the preglomerular
microvessels. The results demonstrate segmentalheterogeneity for vasodilators in the rabbit
renal microvasculature as had previously been
shown for vasoconstrictors.
L,/65VASOPRESSIN AND RENAL HEMODYNANICS: VASCULAR AND
TUBULAR EFFECTS. Miklos Gellai*, Lise Bankir*, and
Jean—Pierre Grinfeld*: (intr. by Heinz Valtin)
Dartmouth Med. Sch., Dept. of Physiol., Hanover, NH
U.S.A., and INSERN 090, H&p. Necker, Paris, France.
Two synthetic analogs of vasopressin (VP), a
pressor antagonist (PA) [d(CH2)5Tyr(Me)AVP] and an
antidiuretic antagonist (ADA) [d(CH2)5—D—LeuVAVP],
were used to assess the vascular and tubulareffects
of VP on renal hemodynamics and water and electro-
lyte excretion. The antagonists were infused iv for
2.5hr, alone (PA: l..5mg/kg bolus, 0.75 mg/kg.hr
infusion; ADA: 20 mg/kg bolus, 5 mg/kg.hr infusion)
or in combination, in trained, conscious Long—Evans
rats that were surgically prepared at least 7 days
previously. Glomerular filtration rate (CFR) and
effective renal plasma flow (ERPF) were measured by
the clearances of mutest and PAH, respectively. The
effects of each antagonist were specific: the PA
(n=8) blocked the increase in blood pressure to a
pressor dose of VP (5Ong/kg) without changing urine
flow (V)or osmolality (Uosm); the ADA (n7) in-
creased V from 9.6±1.7 (SE) to 42.5±8.9pl/min.lOOg
BW, decreased Uosm from 880±97 to 175±20 mOsm/kg
H20, without changing the presser effect of VP. No
change in GFR or ERPF was observed with either
antagonist. However, when infused together (PA+ADA;
n=7), GFR fell by 33% (p<O.Ol) with no change in
ERPF. Excretion of Na+ increased, and that of urea
decreased in the ADA and PA+ADA groups. Slight de-
creases in CA and Mg excretion were observed
in all three groups.
The results indicate that VP plays an important
role in the control of CFR through some intricate
interaction of its vascular and tubular effects.
Furthermore, they suggest that the specific antag-
onists to VP may provide an effective means of
elucidating the mechanism(a) of these interactions.
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ROLE OF HYDROSTATIC FORCES IN ANGIOTENSIN II (All)
EFFECT ON SODIUM REABSORPTION IN THE RAT.
Joey P. Granger* , John A. Haas*, and Franklyn G.
Knox, Dept. of Physiol., Mayo Clinic, Rochester,
Minnesota
Previous studies suggest that decreases in
tubular Na reabsorption during All blockade may be
hemodynamically mediated. The aim of this study
was to determine if the natriuresis during All
blockade is associated with increases in
peritubular capillary (PC) and interstitial
hydrostatic (P1) pressures. In Na—deficient
Munich Wistar rats (n7) with renal perfusion
pressure maintained at a constant level of 100+2
mmHg, captopril administration increased both UNaV
and FENa from 1.7±.7 to 6.3±1.2 pEq/min and
.O3±.O1 to .O9±.O1, respectively. The decrease in
Na reabsorption was associated with increases in
both C (7.O±.5 to 1O.9+.7 mmHg) and P1 (3.6+.2 to
6.7±.5 mmHg). There were also marked increases in
glomerular filtration rate (GFR) and renal blood
flow (RBF). Return of RBF to control levels by IV
replacement of All resulted in a return to control
levels of systemic arterial pressure, GFR, C, and
1• Absolute Na excretion and urine flow,
however, did not return to control levels and
FENa increased from .09+.O1 to .114+.O1. Thus,
although the decrease in Na reabsorption during
All blockade is associated with marked increases
in C and P1, return of C and P1 to control
levels by exogenous administration of All did not
result in a reversal of the natriuresis, but
rather in an increase in FENa. These data suggest
that factors other than hydrostatic forces may be
involved in All effect on sodium reabsorption.
J'FFECT OF ANGIOTENSIN (All) ON GLOMERULAR (C) SUR—
FACE CHARACTERISTICS OF THE RAT KIDNEY. D.P.Haley,
N.Sarrafian*, R.E. Bulger, D.C.Dobyan and G.Eknoyan
U.T. Med. Sch. & Baylor Coll. Med., Houston, Texas.
Reduced GFR caused by All is attributed to a de-
crease in ultrafiltration coefficient consequent to
reduction in glomerular capillary surface area
(CAP). The effect of graded doses of All (5, 50
lOOng/lOOgBW/min; Croups 1,11,111) on outer corti-
cal (OCG) and juxtamedullary glomeruli were evalua-
ted by inorphometric analysis using light and scan-
ning electron microscopy (SEM). All doses of All
increased (P<.05) blood pressure, %FENa, and urine
flow, but reduced GFR (P<.Ol). Morphologic changes
were present oniy in 0CC. All parameters measured
are expressed as % of total surface area of either
the glomerular tuft (GT) or Bowman's capsule (BC).
The parenchyma (PAR) of the glomerular tuft repre-
sents the difference between GT and CAP. SEM was
used to measure average pore area (nm2), pore den-
sity (#/pm2), and total pored area/total area mea-
sured (PA/TA) in ¾. * P<O.05 vs. control.
Conttol Group I Group II Group III
CAP/BC 23±1 22±6 23±4 33±2
CAP/GT 33±2 45±2* 40±3 37±5
GT/BC 72±1 59±3* 63±9* 73±1
PAR/BC 46±2 31±4* 39±5* 46±4
PAR/GT 66±2 55±3* 59±4 65±5
Pore Area 1848±96 2004±173 2555±123* 2447±186*
Pore Density 78±6 67±5 61±3* 64±2
PA/TA 14±1 13±1 14±1 15±1
SEN showed no changes in ¾ CAP occupied by pores,
ridges or non—pored areas. These results indicate
that AII l)reduces GT primarily by contraction of
PAR (presumably mesangial cells) whereas CAP ap-
pears to be unaltered; 2)does not affect PA/TA but
tucreases pore size while decreasing CFR.
ENHANCED TRANSMISSION OF ARTERIAL PRESSURE AND
NATRIURESIS DURING ACUTE SUBRENAL AORTIC
CONSTRICTION. T. G. Hammond*, J. A. Haas*, J. C.
Burnett and F. G. Knox, Dept. of Phys. & Biophys.,
Mayo Medical School, Rochester MN
Cardiac sensory afferents, which reflexly
inhibit sympathetic drive, are stimulated by
inflation of a balloon in the ascending aorta,
causing acute left ventricular distention. The
effect of cardiac sensory afferent stimulation
upon the renal handling of sodium is unknown
inasmuch as previous studies have obstructed the
aorta proximal to the renal arteries with renal
pressure falling below the autoregulatory range.
We therefore investigated renal hydrostatic
pressure and the renal handling of sodium before
and after acute sortie obstruction by constricting
the aorta below the renal arteries in 8 Wistar
rats. *p(05
V UNaV FENa+ P Pj
(p1/mm) (mEq/mmn) (%) (mmHg) (mmHg)
Before 6+2 O.85+.3 O.85+.2O 8.1I+.2 3.8+.1
After 12+3* 2.22+.53' 1.82+.14O' 12.0+.9* 6.7+.9*
Systemic arterial pressure was 119 3 mmHg
before and 1214 14 mmHg after ligation, not
significantly different. Glomerular filtration
rate (.65 .10 to .72 .09 ml/min) and renal
blood flow (3.3 0.5 to 3.14 0.5 ml/min) did not
change. These studies establish that constriction
of the aorta below the renal arteries results in
enhanced transmission of arterial pressure to the
kidney with a rise in intrarenal pressure and an
ensuing natriuresis.
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UNILATERAL URETERAL OBSTRUCTION (UUO) CAUSES A
DECREASE IN GFR, REDUCTION IN GLOMERULAR DIAMETER
AND A BLUNTED KALIURETIC RESPONSE TO BUMETANIDE
(B) AND FUROSEMIDE (F). R. N. Haws,* H. Muniz,*
R. L. Baranowski and C. Westenfelder. Univ. of
Utah and VA Medical Centers, Salt Lake City, UT.
UUO has been shown to markedly decrease GFR
and to cause a defect in urinary acidification
and K secretion. It is unclear to what extent
alterations in glomerular hemodynamics contribute
to the observed decrease in GFR. It is further-
more unknown whether an increase in distal Na
delivery produced by B or F can overcome this
defect in K secretion. In order to examine these
questions, ten weight-matched rats were studied
immediately following 24 hrs of UUO. Half of the
animals received B (0.2 mg/kg IV) and the other
half F (2 mg/kg IV). GFR in all post—obstructed
kidneys (P0K) decreased by 85.7% (p<O.OO1).
Urine flow (V) rose similarly after B or F admin-
istration from 0.016 ml/min in the CK to 0.73
mi/mm and 0.005 ml/min to 0.023 ml/min in the
P0K (both p < 0.001). Increased distal Na
delivery had a blunted effect on FEK in the P0K
as compared with the CK at any given level of GFR
and V values. P04 excretion was low in the P0K
and remained unchanged after F and B administra-
tion. Isolated glomeruli from the P0K had a mean
diameter of 134 2.7 im (n = 50) and those from
the CK 162 4.5 urn (n = 49, p<O.OO1). These data
suggest that the reduction in glomerular size in
P0K might be partially responsible for the ob-
served decrease in GFR. Additionally, increased
distal Na delivery produced by loop diuretics is
an insufficient stimulus to completely overcome
defects in K secretion in the post—obstructed
kidney.
DIFFERICES BEIWEEI'I DOG AND MAN IN GLOMERULAR
PERMEABILITY WITh UNILATERAL NEPHRECTOMY.
Lee W. Henderson. John K. Leypoldt,* Ronald P.
Frigon,' Karl W. DeVore,* and Sharon N. Uyeji*.
VA Med. Ctr., Dept. of Med., San Diego, CA.
Unilateral nephrectc*ny in the huean has been
shown by others to result in an acute fall in the
clearance ratio of inulin to creatinine (I/C) fran
0.98 .01 to 0,69 ,13. Glanerular restraint ofinulin at increased glanerular filtrate velocity(GFV) is to be expected fran both in vitro studies
of synthetic ultrafiltration mnbranes and in vivo
studies in the rat. In the present investigation,
I/C was studied in 5 lab—mix mongrel dogs on 17
occasions within 6 wks after unilateral
neprectany. One kidney I/C = .87 .03 (X SEM)
was not significantly different fran kidney
control values of .95 .08 in the same animals.
Polydisperse (3000 to 60,000 nl wt) dextran
clearances performed in the 2 kidney dog show a
comparable clearance vs mol wt curve to that
reported in man but without the expected
substantial increase in restraint after unilateral
nephrectany. We conclude that differences noted
in glomerular restraint of inulin between 1 kidney
dog and man are not on the basis of inappropriate
selection of test solute size but likely represent
species differences. The data support the concept
that compensatory functional hypertrophy in the
dog occurs with a amaller increase in GFV than in
man.
PROTANINE SULFATE (PS)--INDUCED PROTEINURIA IN THE
ISOLATED PERFUSED RAT KIDNEY (IPK). N.B.rmanovith,
A.Sesarab and A.Decuzman* Jefferson Medical College,
Division of Nephrology, Philadelphia, PA.
Proteinuria associated with neutralization of
glomerular basement membrane (GBM) charge has been
demonstrated following either systemic or in vivo
renal polycation infusion (KI 22:127,1982) protein-
uria secondary to polycation administration in the
IPK has not been previously evaluated. Our inves-
tigations detail the effect of PS administration
on renal function in the IPK. Control kidneys per-
fused for 90 mm showed stable urinary protein ex-
cretion, sodium excretion and glomerular filtra-
tion. Kidney function following protamine sulfate
(500 ug/ml) addition at 50 mm demonstrated hyper-
tension (160—180 systolic) declining GFR, enhanced
sodium excretion and severe proteinuria (NSA) with-
in 10 mm of polycation addition as shown below.
PERFUSION 30 mm 40 50 60 80
Control (n=3)
BSA(ug/min) 7.2 7.1 7.2 8.3 8.6
GFR(ml/min) .76 .7 .75 .75 .9
FxNa (%) 4.8 3.9 3.8 4.6 5.1
PROTANINE (n=5)
BSA(ug/min) 10.5 8.6 13.8* 257.6* 347.0*
GFR(ml/min) .60 0.7 .2* .1* 0.1*
FxNa (%) 3.9 2.9 4.2 56.3* 597*
* Significantly different from control
Increasing perfusion pressures to hypertensive
levels by adjusting perfusate flow rates or admin-
istering catecholamines failed to cause protein-
uria. Enhanced GBM permeability following poly-
cation perfusion of the IPK appeared independent
of intrarenal hemodynamic effects.
CA3'P AND PIN INHIBITS NA+/H+ EXCHANGE IN BRUSH
BORDER MEMBRANE VESICLES (BBM) DERIVED FROM A SUS-
PENSION OF RABBIT PROXIMAL TUBULES. Andrew N.
Kahn George M, Do1son' Stephen C. Bennett' and
Edward J, Weinman.
Experiments were designed to (a) demonstrate
the feasibility of obtaining BBM from a suspension
of rabbit proximal tubules and (b) examine the
effect of CANP and PIN on Na+/H+ couritertransport.
An enriched proximal tubule suspension was pre-
pared from which BBM were derived by Mg+2 aggre-
gation. BBM enriched in ALKPO4 13 fold, demon-
strated proton stimulated sodium countertransport
and sodium stimulated cotransport of glucose,
phosphate and L—malate.
To examine the functional integrity of the 2re—
paration and effect of cAMP and PIN, cAMP (10I
to 1O—4M) was added to the tubule bath media and
transport determined in the BBM, cAMP resulted in
a dose dependent inhibition of the amiloride
sensitive component of proton gradient stimulated
uptake of 1mM sodium. Maximal inhibition (3O%)
was attained with cANP1O—5M, cAMP did not affect
sodium stimulated uptake of glucose or phosphate,
the amiloride insensitive component of sodium up-
take, or the passive uptake of glucose or phos-
phate. PTH (1 IU/ml) also inhibited NaiH+ ex-
change 2O%.
These studies describe a method for obtaining
sufficient proximal tubules for biochemical
studies and/or in—vitro manipulations and subse-
quent analysis of transport events across the cell
membranes. Exposure of the intact tubules to cAMP
or PTH results in an inhibition of Na+/H+ exchange
in BBM. These findings may provide an explanation
for the decrease in water transport in isolated
perfused tubules exposed to cAMP or PIN.
.77
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/THE ROLE OF FIBRINOGEN IN THE GLOMERULAR PERMEA-
(J BILITY OF THE PERFUSED, ISOLATED DOG KIDNEY.
Marwan A. Masri*, Nigel D. Boyd* and Henry Mandin.
Univ. of Calgary, Oepts. of Medical Biochemistry
and Internal Medicine, Calgary, Alberta.
We have investigated the mechanism by which the
addition of fibrinogen to a commercial perfusate
reduces the heavy proteinuria observed in the pul—
satile perfusion of dog kidneys.
Kidneys from 7 dogs were perfused in pairs for
4 hours. After 2 hours, 0.3 g/dl of fibrinogen
was added to the perfusate. The proteinuria noted
during perfusion without fibrinogen rapidly dim-
inished after the addition of fibrinogen and was
accompanied by a decrease in the urinary levels of
LOH (1500 to 50 lUlL), CPK (120 to 40 lUlL) and
alkaline phosphatase (85 to 5 lUlL), an increased
RPF (1.5 ml/min/g to 1.95 ml/min/g) and an in-
creased GFR (.04 ml/min/g to .08 ml/min/g). In
21 other dogs perfused similarly, dextrans of dif-
ferent molecular weights and charges were added to
the perfusate. The most striking effect of the
addition of fibrinogen was a significant reduction
in the fractional clearance of negatively charged
dextrans over the entire molecular weight investi-
gated. The clearance of neutral dextran was un-
changed, while that of positively charged dextran
was slightly higher in the molecular weight of
80,000.
These findings suggest that fibrinogen, perhaps
by forming a concentration polarization layer'
beneath the glomerular endothelium, limits access
of negatively charged proteins to the glomerular
basement membrane by means of charge repulsion.
In addition, fibrinogen appears to benefit the
function of the perfused kidney and perhaps reduce
cellular damage.
NOREPINEPHRINE(N). AMGIOTENSIN—II(A) AND INDOMETH—
ACIN(I) EFFECTS ON FUNCTION ANO PROSTAGLANDIN(PG)
PRODUCTION OF ISOLATED RAT KIDNEY. David L. Maude.
Gilbert L. Gleim. New York Medical College
Valhalla, NY.
In isolated rat kidneys perfused at constant
flow(17—23 mi/rn/gm) with recirculating albumin—con-
taining bicarbonate saline solutions the prosta—
cyclin derivative 6—keto—PGF1m appears in the per—
fusate at a rate of 160 pgm/m/ga. Its secretion is
stimulated by A (to 45T) but not by N and is abol-
ished by 5mg/i I. I—kidneys had a higher perfusion
preaaure(P, mmHg) and vascular rasistanca (R.ml/m/
mmHg/gm)than control(C—)kidnaya. P.R. and GFR
(uL/rn/grn) are raised by N and A indicating an in-
crease in efferent arteriolar resistance. Despite
higher R. A—kidneys have same GFR as N. suggesting
that A lowers the ultrafiltration coefficient(Kf).
I curtails the GFR response to N but not to A.aug—
geating a role for PG in maintaining Kf whan A is
not present. Deapite their higher perfusion pres-
sure in the pre—A or —N periods I— and C— kidneys
have the same GFR suggesting that PG inhibition
curtails pressure natriuresis through effects on
glorneruiar dynamics. Fractional Na reabsorption
(%Na) Is higher in C—N than in C—A and is reduced
in I—A suggesting that N stimulates Na transport
by PG—dependent mechanisms.
P N GFR %Na
(post—drug/pre—drug values)
C—N 130/80 6.11/3.9 1380/1130 911/911
I—N 100/155 7.2/11.7 810/390 87/82
c—A 174/87 8.4/4.1 1230/480 72/94
I—A 196/105 9.6/5.3 1160/550 72/93
PG. through effects on glomeruiar filtration
and tubular transport, influences sodium excretion
and renal responses to N and A.
EFFECTS OF NITRENDIPINE ON RENAL FUNCTION:
EVIDENCE FOR INTERFERENCE WITH TUBULAR UPTAKE OF
PAN. U.F. Michael, L.A. Neeks*, and S.M. Lee, and
L. Goll.* VA Medical Center and Univ. of Arizona,
College of Medicine, Tucaon, AZ.
The effects of Nitrendipine (N), a new alow
channel calcium blocker, on renal hemodynamics and
urinary electrolyte excretion were atudiad in 3
groupa of Sprague—Dawley rata. Nine rata were
given 7.5 mg/kg NW of N [auapended in 1.25 ml of
0.5% polyethylene glycol (P)] twice daily for 3
days hy gavage (I), while 8 rata, left untreated
(II) and 6 rate treated only with P (III), served
as controls. Renal plasma flow (C—PAH) wee ex-
amined with 3—N—PAN and 0EV (C—In) with 14—C—
methoxy inulin clearances under Inactin anesthesia.
Extraction ratios for PAN were determined by anal-
ysis of renal vein blood. The following results
were obtained:
MEAN NP
mm Mg
113 3
MS
109 3
<.02
120 3
Data = 1+ SEM, (n) # of rats, FE—Na = frac-
tional excretion of sodium.
Extraction ratios for PAN were significantly
diminished in group I in comparison to either
group II (p<.OOl) or group III (p<.OOS)
We conclude that N depresses tubular transport
of PAN without decreasing renal blood flow or GPR.
In addition, it appears that 400 MW polyethylene
glycol is natriuretic. Thus, these studies do not
show any adverse effect of Nitrendipine on kidney
function.
CORTICAL REDISTRIBUTION OP BLOOD FLOW DURING
REDUCTIONS IN RENAL PERFUSION PRESSURE (RPP):
ROLE FOR PROSTAGLANDIMS (PG). T.J. Opgenorth,*
N.J. Fiksen_Olsen,* J.A. Keiser,* and J.C. Romero.
Dept. of Physiology, Mayo Clinic, Rochester, MM.
It hss been shown that PG increase inner corti-
cal blood flow (CF) relative to the rest of the
cortex, however, no sttempt has been made to deter-
mine whether PG mediste the redistribution of CF
resulting from reductions in RPP. The present
study assessed CF patterns in two groups of peoto—
barbitol anesthetized dogs by the radioactive
microsphere (NS) technique. In Group 1, CF was
assessed during a control period, 25 mm after
renal artery constriction (RAC) to the limit of
RBF sutoreguletion, and 25 mm after NAG to
achieve a 25% decrease in RBF. In Group 2, CF was
assessed during a control period, 45 mm after
meclofanamate (MECLO, iv bolus, 5 mg/kg NW), sod
again to the same levels of RAG as in Group 1.
Percent CF distribution is tsbulated below for
cortical zones I—IV (outer to inner).
Zone I Zoos II Zone III Zoos IV
GRP 1 Control 30.8 32.6 23.8 12.9
RAC(ooMtBF) 26.6* 31.8 26.2* 15.4*
RAC(+RBF2S%) 24.6* 31.0* 27.5* 17.0*
GRP 2 Control 36.8 32.9 20.3 9.8
N=6 NECLO 41.9* 32.8 17.9* 7,4*
RAC(0oARBF) 41.2 32.9 18.2 7.7
NAC(+RBF2S%) 34.4 33.8t 20.0 8.8
(*Signif, from control; tSigoif. from NECLO;p<O.OS)
In cooclusioo, PG inhibition i) dscrsasss frac-
tional flow to the ioosr cortex sod increases
fractional flow to the outer cortex sod ii) atten-
uates the iocrease in frsctioosl flow to the inner
cortex seen during decreased renal perfusion
pressure following renal artery constriction.
Ab7rs
I (9)
P
II (8)
P
III (6)
C—PAN
ml/mmn/kg
46 8
MS
47
MS
49 4
C-In
ml/min/kg
14 1
MS
14 1
MS
16 1
FE—Ma
1.8 + .3
<.025
0.8 .2
<.05
1.9 .4
I
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ROLE OF ADENOSINE IN AUTOREGULATION OF GLOMERULAR
FILTRATION RATE AND RENAL BLOOD FLOW. Andre J.
Premen* and John E. Hall. Univ. Miss. Med. Ctr.,
Jackson, Mississippi.
Adenosine (Ado) has been postulated to link
control of glomerular filtration rate (GFR) and
renal blood flow (RBF) with changes in renal me—
tabolisin. In the present study, we examined the
role of Ado in GFR and REF autoregulation by com-
paring the responses of normal dogs to step de-
creases in renal artery pressure (RAP) to the re-
sponses obtained after blockade of Ado with ami—
nophylline (Am) or by flooding the kidney with Ado
so that changes in endogenous Ado would be minis—
cule during changes in RAP. RAP was reduced in
steps from a control between 122—110 to 75 mmHg
for 15—20 mm at each step with a servo—controlled
aortic occluder. In 6 dogs, GFR and REF were well
autoregulated ( >90% of control) at RAPs equal to
or greater than 85 mmHg before and following Am
infusion (10 jinol/min for 120 mm). At RAP75
rnmHg, GFR and REF were decreased by 27 and 20%,
respectively, before Mn and by 25 and 13% after
Am infusion. In a different group of 6 dogs, in—
trarenal infusion of large amounts of Ado (6 1jmol/
mm for 120 mm) significantly increased REF (36%)
and decreased GFR (34%) at normal RAP. Again,
both GFR and REF were well autoregulated ( >90%
of control) at RAPs equal to or greater than 85
mmH before and following Ado infusion. At RAP75
mmHg, GFR and REF were decreased by 10 and 7%,
respectively, before Ado and by 12 and 17% after
Ado infusion. These data suggest that changes in
endogenous Ado do not play a primary role in auto—
regulation of GFR or REF during reductions in RAP.
76
INCREASED Kf AFTER RENAL ABLATION IS A CONSE-
QUENCE OF GLOMERULAR HYPERTROPHY. V.J. Savin,
R.D. Seaton K. Duncan C. Beason_Griffin*, J.
Ahnemann*. Univ. of Kansas Med. Ctr., Dept. of
Medicine, Kansas City, KS.
Glomerular hyperperfusion, hypertrophy and
sclerosis occur when renal mass is reduced. The
matiitude of these responses may be varied by
cOjitrolling dietary protein. We have studied
creatinine clearance (Cer) and in vitrofiltration using glomeruli of Munich Wistar rats
1 and 7 weeks after nephrectomy and 5/6 con—
tralateral renal ablation. Sham operated rats (I)
were compared to experimental rats on 214% protein
(II) and 6% protein diets (III). 1 week after
nephrectomy Ccr was decreased by 60% in II and
III but glomerular volume (V, nl) and ultra-
filtration coefficient (Kf, nh/min.niHg) were not
altered in each group (1.14 and 14.8, respec-
tively). At 7 weeks Ccr was decreased by 60—70%
in II and III while V and Kf were increased
only in II. Hydraulic conductivity, Lp,
pl/minmmHg'cm2, calculated as Kf/3irD2 was not
different in 1,11, and III.
N Ccr V(n].) K
I 14 l.7+.2 l.3÷.l 5.3+.14 3.0+.4
II 14 O.7.l* l.7.Ol* 7,,9f 3,,14
III 5 0..l* l..l 5..6 2..2
*p<O05 vs I, p<.l0 vs rand III.
These findings confirm that Kf increases after
renal ablation. The increase occurs after
several weeks and is dependent on the protein
content of the diet. Increased K appears to be
a consequence of glomerular hypertrophy rather
than an increase in the hydraulic conductivity of
the capillary wall.
Abstracts
NORMAL GLOMERULAR STRUCTURE AND FUNCTION IN NON—
CLIPPED KIDNEYS OF GOLDBLATT HYPERTENSIVE RATS FED
A L0WPROTEIN DIET. J.Schnermann*, J.P.Briggs, M.
Gokel and G.Schubert'.Departments of Physiology
and Pathology, University of Munich, W—Germany.
Experiments were performed 4—5 weeks after uni-
lateral renal artery constriction in rats kept on
diets with a protein content of either 5% (LP) or
50% (HP) and constant Na. The following results
were obtained:
GFR(ml/min) SNGFR . SNGFR . BW (g)distal proximal
HP 1.52±0.13 45.6±2.4 47 .0±2.3 233± 7
LP 0.93±0.08* 26.2±1.3* 35.4±2.0* 225±12
SNGFR in nl/min; * p<O.O5 (LP vs. HP).
High GFR in HP rats was associated with a severely
blunted tubuloglomerular feedback (TGF) activity:
SNGFR (ni/mm)
0—15 0—25 0—40 0—distal
HP 0.2±0.5 4.8±1.5 9.6±1.8 1.4±1.6
LP 4.3±1.2* 13.6±1.4* 16.7±1.1* 9.2±1.4*
Weights of clipped vs non—clipped kidneys were
0.95±0.04 g vs 1.37±0.06 g in HP (p<O.OOl), and
0.91±0.06 g vs 0.96±0.05 g in LP (NS). Mean arteri-
al blood pressure was 173±8.6 mm Hg in HP and 150±
12.7 mm Hg in LP (NS). While light microscopy show-
ed substantial glomerular size variations and pro-
liferative and exudative alterations in both arte-
rioles and glomeruli in HP rats, no signs of glom—
erular damage was noted in LP rats.
Conclusions: In the non—clipped kidneys of Gold—
blatt hypertensive rats on a LP diet we observed
in contrast to rats on HP diet a) normal GFR and
SNGFR, b) normal TGF activity of SNGFR and stop
flow pressure, c) absence of renal hypertrophy,
and d) absence of glomerulosclerosis.
/NGES IN RENAL flCTION IN INFANTS <=1250 G(VLBW)DURING THE FIRST 72 HOURS OF LIFE. K.C.
Sekar*, K.L.Harkavy, and P. Jose, Division of
Neonatology, Columbia Hospital for Women, Depart-
ment of Pediatrics, Georgetown University,
Washington, D.C.
Renal function has been measured extensively
in larger and older preterm infants. We studied
16 VLBW infants during the first three days of
life. Eight infants were studied with 50 mg/kg
boluses of inulin followed by infusions of 0.1
mg/kg/mm. The other eight received 100 mg/kg and
0.2 mg/kg/mm, respectively. The mean inulin
levels were l9.5+—5.96 mg/dl (mean +—SD) and 65.0+
—59.8 mg/dl, respectively. Timed urines were
collected for 4 to 7 hours and clearances calcu-
lated in standard fashion. An attempt was made to
allow a daily weight loss of 1.5—3.5% of birth—
weight.
The gestatibnal age was 28.5+—2.2 weeks and the
birthweight, 990+—l58 G. The results are notdifferent between protocols and are combined.
Day 1 2 3
N 11 9 11
IVml/kg/hr 4.8+.8 5.l±.6 6.0+1.2Urine mi/kg/hr l.5±.9 3.3+1.6 3.5±1.4
IN mi/kg/mm .27+—.23 .37+—.l3 .46+—.44
FeNaZ* 3.O+—2.9 5.O-I-—3.8 7.0-4-_5.9*
The daily change in values was not significant. IN
did not correlate with either urine flow nor IV
rates. Individual IN values ranged from .039 to
1.54 mi/kg/mm. 9 of 16 infants had average IN
>.3 mi/kg/mm. IN and FeNa in VLBW infants 72
hours old are lower than in older infants.
* Fractional sodium excretion. One study coincident
with furosemide treatment was omitted.
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DiETARY PROTEIN REDUCES TUBULOGLOMERULAR FEEDBACK.
Frank D. Seney. Jr.* and Fred S. Wright. Yale
Univ Sch of Med and VA Ned Center, New Raven, CT.
To investigate how variations of dietary
protein alter glomerular filtration rate (GFR), we
fed two groups of male Sprague—Dawley rats equal
amounts of isocaloric diets containing either 6%
or 40% protein (casein) for 6 to 17 days. GFR was
measured as inulin clearance. Tubuloglomerular
(TG) feedback was assessed in anesthetized rats by
collecting tubule fluid from both distal and
proximal sites in the same surface nephrons,
enabling determination of volume flow reaching the
distal tubule (v) and of single nephron (SN) GFR
with and without flow through the loop of Ilenle.
The resulting proximal—distal (P—D) difference
estimated the reduction of SNGFR effected by YG
feedback. Average values in 14 rats were:
Diet GFR Pr0xSNGFR DietSNGFR P—D V
ml/iuin nl/min
40% 1.23 40.6 36.4 4.2 9.2
6% 0.95 38.2 30.2 8.0 7.0
p <.001 .16 .003 <.001 .04
The high protein diet increased GFR and distally
measured SNGFR. In the same animals P—D was
smaller. The 3.8 ni/mm reduction in PD,
reflecting an equivalent rise in distal SNGFR,
indicates that approximately 60% of the protein—
related 6.2 ni/mm elevation of distal SNGFR can
be attributed to a change in the TG feedback
response. Since V was higher in high protein
animals, and increases in loop flow rate normally
activate TG feedback and result in suppression of
SNGFR, we conclude that increasing dietary protein
reduces the responsiveness (gain) of the TG
feedback system, and permits GFR to increase.
RATE OF CHANGE AS A DETERMINANT OF THE RENAL
VASCULAR RESPONSE TO VOLUME DEPLETION: HEMORRHAGE
(HEM) AND PARTIAL THORACIC INFERIOR VENA CAVA
OCCLUSION (PIVCO) IN THE DOG. G. Schulman*, and
N.K. Hollenberg. Brigham & Womens Hospital, Boston
Ma.
Despite the renal vasculatures sensitivity to
blood volume, several reports describe renal vaso-
dilation in response to PIVCO and HEM. A common
feature was an acute stimulus resulting in a rapid
fall in blood pressure (BP). To assess this issue
we measured renal blood flow (RBF: electromagnetic
flow probe) in 16 anesthesized dogs during rapid
(< 1 mm) and slow (6O mm) PIVOC with a balloon—
tipped catheter on during rapid or slow HEM. In 7
dogs with PIVOC, RBF during rapid inflation of the
balloon was much better sustained than during slow
inflation despite the same drop in blood pressure
(Table). The 9 dogs with rapid and slow HEM dis-
played the same pattern. Sequence (rapid vs. slow
first) did not alter either response. With both
PIVCO and HEM, which produce similar changes in
systemic hemodynaniics, autoregulation of RBF is
overridden if the alterations occur slowly. Yet
despite the critical importance of cardiac output
and blood volume as a determinant of RBF, the
forces responsible for renal autoregulation
transiently override vasoconstriction forces during
a depressor response to rapidly developing volume
deficits.
L BP
Slow
O (
-20
—35
base
mm
mm
line)
Hg
Hg
28O27
l9527
l5833
NS
p<O.05
p<O.05
RBF (mi/mm)
Rapid
274± 27
261± 26 NS
230± 20
DIPYRIDAMOLE DECREASES GFR IN THE SODIUM—DEPLETED
IXG: EVIDENCE FOR MEDIATION BY INTRARENAL ADENO—
SINE. Wm. S. Spielman, L.J. Arend,5 and C.I.
Thompson.* Michigan State University, East Lan-
sing, Michigan.
The action of exogenous adenosine to decrease
GFR is known to be enhanced by sodium—depletion
and is minimal or absent in sodium—loaded animals.
To determine the renal effects of inhibiting the
uptake and subsequent metabolism of endogenous
adenosine, dipyridamole (DP), a nucleoside trans-
port inhibitor, was infused (211 ug/kg/min) into
anesthetized dogs. DP inhibited the cellular ex-
traction of 111—C—adenoslne (72+3% vs. 9+3%) and
elevated the excretion of endogenous adenosine
(0.7'I÷.21 to 1.8±.28 nmol/min, p<.O5). To ascer-
tain if dietary sodium intake alters the renal
effects of elevated endogenous adenosine, DI' was
infused into sodium—depleted (b—Na) and sodium—
loaded (hi—Na) dogs. In the 10—Na dogs (nr7), DP
infusion decreased GFR by 147+5% (20+3 to 11+3
mi/mm, p<.O1) which returned to control levels
within 30 mm after stopping DP. Renal vascular
resistance was unchanged during DI'. In the hi—Na
dogs (n:11), DI' had no effect on GFR (25+14 vs. 26+3
mb/mm) or renal vascular resistance. In a sepa-
rate series of b—Na dogs (n&4), the DI' induced
decrease in GFR was completely reversed by the—
ophylline, an adenosine receptor antagonist. These
experiments demonstrate that 1) inhibition of cel-
lular uptake of adenosine elevates renal adenosine
levels, 2) DI' decreases GFR in b—Na but not hi—Na
dogs, and 3) the decrease in GFR is inhibited by
theophyiline. We conclude that the decrease in GFR
during DP administration is mediated by increased
endogenous adenosine.
.65
NOREPINEPHRINE AND CALCIUM CHANNEL BLOCKERS:
RENAL INTERACTIONS. T.H. Steele and
L. Challoner_Hue.* tlniversity of Wisconsin,
Madison, Wisconsin.
In studies employing a 2 mM calcium (Ca)
perfusate and constant perfusion pressure
(105 mmHg), norepinephrine (NE) 45—115 ng/ml
increased isolated perfused rat kidney (IPRK)
renal vascular resistance (RVR) 50% and de-
creased glomerular filtration rate (GFR) 80%.
Subsequent addition of Ca channel blockers (CCB)
verapamil or diltiazem, 5 pM, nearly reversed
the increased RVR, and increased GFR to 1.21
.18 ml/min, a value 86% greater than original
control (P=0.007). CCB alone did not affect
GFR. NE 20 ng/ml did not affect RVR or GFR, but
subsequent addition of verapamil or diltiazem
increased GFR by 27%, to 1.12 .14 ml/min
(P=0.027). Similarly, after diltiazem pretreat-
ment, NE 20 ng/ml increased GFR by 58%, to 1.54
.18 ml/mln (P0.027). With reduced perfusate
Ca (0.4 mM), NE 90 ng/ml did not affect RVR or
GFR; NE 220—260 ng/ml increased RVR by 50% and
decreased GFR by 95%. Verapamil reversed the
change in RVR and increased GFR to 1.81 .35
ml/min, a value 82% greater than original con-
trol (P=0.011).
Therefore, NE increased IPRK GFR in the
presence of CCB. Low Ca perfusate greatly
reduced IPRK sensitivity to NE. The data sug-
gest that CCB selectively block NE action on
afferent arterioles, probably by a Ca—dependent
mechanism, but do not affect NE action on
efferent arterioles.
/ .40 .40
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POSTGLOJIERULAR CAPILLARY PERMSELECTIVITY TO
ANIONIC 3H-DEXTRAN AND PROTEIN MARKERS IN VIVO.
C. Whiteside* and H. Silverman, University of
Toronto, Toronto, Ontario.
Postglomerular (PG) capillary solute diffusion
can be separated from glomerular (G) filtration
and quantitated by the multiple indicator dilution
technique (MIDT) in vivo. Sulfated 314-dextrans
(SD) were chromatographed into homogeneous molecu-
lar weight fractions 6—16K daltons (pI=2.O. In
the £IIDT a .3 ml bolus containing 3H—SD, 1
albumin (plasma ref.), lkC_inulin (G ref.) and
creatinine (interstitial ref.) was injected into
the left renal artery of anesthetized mongrel dogs(n=12) during mannitol diuresis. Immediate rapid
sampling of renal vein and urine outflow was per-
formed. Complete fractional recovery of 3H-SD in
the urine and renal vein confirmed the absence of
secretion or reabsorption. Urine recovery of 3H-
SD 6—16K relative to 1'C—inulin was 30—50% less
than neutral dextrans (ND) of the same size, indi-
cating expected charge limitation. Renal vein up—
slope data, a measure of PG solute extraction (E)
for 3H-SD and 11'C-inulin (I) were calculated.
ESD/EI for 3H-SD 6-16K ranged from .99 to .76
.04 (s.d.). These ESD/EI values were consistently
larger than END/El for ND's of the same size.
There was no interaction of 3H-SD to blood consti-
tuents or changes in tertiary structure. 125I_
insulin (6K), C—cytochrome C (13K) and C-myo—
globin (16K) when used in the MIDT experiments had
considerably smaller PG extractions compared to
3H-SD or ND of the same Stokes-Einstein radius.
It is concluded that the PG capillaries limit sol-
ute diffusion on the basis of molecular size and
shape but not charge. SD may temporarily bind to
the P capillary or interstitium.
7
HETEROGENEITY OF THE DETERMINANTS OF GLOMERULAR
DYNAMICS IN NORMAL RAT. Allen I. Wolfert*. Leigh
A. Laveri*, Sung C. Choi*, and Donald E. Oken,
Departments of Medicine, Medical College cf
Virginia and Veterans Hospital, Richmond, Virginia.
Pre— (RA) and postglomerular (RE) resistances,
ultrafiltration coefficient (Kf), blood flow
(GBF), and mean net filtration pressure (AP), and
end capillary net filtration pressures (APE) in
glomerular dynamic studies are derived from
measurement of nephron filtration rate (SNGFR),
filtration fraction (SNFF), and glomerular (Pg)
star vessel (Pstar) and tubule (P) pressures.
Precision of estimates depends on the intrarenal
and interanimal variability of values and the
number of samples taken. To date, intrarenal
variances have been ignored. Here, intra—, inter—
animal and the combined variances were obtained
from 5 measurements of SNGFR, SNFF, P 1'star and
BS in each of 11 Munich—Wistar rats. Means SEM
of individual mean values were: SNGFR, 29.7±0.6
al/mm; SNFF, 0.29±0.01; P, 49.2±l.lmmHg; PBS'
l2.O±O.2mmllg; star' l2.b±O.2mmHg. Intraaninial
coefficients of variation (CV) were comparable to
those of other authors. Combined CV ranged from
0.12 (RA) to 0.53 (Kf) and 0.61 (APg) and, with 5
measurements of each parameter/rat, we estimate
that one should employ 8 (RA) to 133 (APE) rats to
determine values for APE, AP, GPF, Kf, GBF and RA
that are within 10% of the true means with 95%
confidence. 11 or fewer rats suffice for 20%
error in AP, GPF, GBF and RA, but 33 and 17 rats
still are needed to provide error for AP% and
Kf. The number of rats required for this degree of
precision is not greatly increased using 3, rather
than 5 measurements/rat. The impact of these
findings on lab, studies will be discussed.
1.65
MECHANISM FOR INEFFECTIVENESS OF HYPOTONIC FLUID
LOAD IN RAISING RENAL BLOOD FLOW (RBF) AND GFR.
A. Yared*, M.L. Hughes* & I. Ichikawa. Children's
Hospital, and Harvard Medical School, Boston, MA.
Volume expansion with hypo— or isotonic fluid
load is known to elicit only minor changes in RBF
and GFR. 10 examine the mechanism(s) underlying
this phenomenon, RBF and cardiac output (CO) were
measured in acutely dehydrated rats (D, n=7) and
in rats undergoing water diuresis given hypotonic
fluid intravenously in a volume equal to 2O% body
weight (HF, n6). Whereas CO was markedly higher in
HF rats (126 ml/min vs. 52 in D), RBF averaged 6.0
ml/min in HF, a value only slightly higher than in
D rats (5.1). RBF/CO ratio was therefore signifi-
cantly lower in HF (.049 vs. .098 in D), indica-
ting a proportionately greater vasodilation in
systemic than renal vasculature in HF rats.
When a modestly pressor dose of vasopressin
(AVP, ImU) was given to HF rats, GFR (1.2 ml/min
- 1.6) and RBF (6.0 ml/min - 6.4) increased signi-
ficantly, and RBF/CO ratio rose toward the level
of D rats. Moreover, when HF rats were pre—treated
with indomethacin (n=6), this proportionately grea-
ter constrictive effect of AVP on extrarenal than
renal vasculature was undetectable, and GFR, RBF
and RBF/CO ratio remained essentially unchanged.
These results indicate that 1) the ineffective-
ness of HF load in raising RBF and GFR is due to a
proportionately greater dilation in extrarenal
than renal vasculature, and 2) this differential
effect may be due, in part, to a fall in circula-
ting AVP during HF load. 3) The relative insensiti-
vity of renal vasculature to the vasoconstrictive
action of AVP is attributed to the offsetting
effect of AVP—induced renal prostaglandmn release,
which can be inhibited by indomethacin.
Renal Physiology — Water and Solutes
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FIBII%IIC SITIJLAT[CN OF URATE UFIAXE IN MEMI3RAJE VESICI.ES
CF RAT RENAL CUTEX. R.G. Abranwon, V.F. King*, and M.S.
Iipkowit#. Mt. Sinai School of Mtdicine, thpt. of
1'dicine, Nes York, N.Y.
The effect of nnwibrane potential on 14G.-ui-ate uptake was
studied in brush border (BB) and baaolateral (FL) nannbrane
veaicles obtained by differential centrifugation and
free—flow electrophoresis. Vesicles prerared in 1(1) nfl
nennitol with and without 2Oiil 01L2 were incuboted in
either XOnMnannitol; lCOnt'lnannitol+ lOJntIKGl; or 103
nflnannitol + 103 nfl KCL + €0ttl valinceiycin. All solutions
were buffered to f{ 7.4 with 10 nfl Tris—HFPES. Copper free
and copper exposed vesicles were incuboted in copper free and
copper (20 tIl) containing ndia, respectively. Urate uptake
was significantly increased by copper, in the absence of
electrolytes. In both the presence and absence of copper,
uptake was stimulated by KGL; however, the effect was greater
in copper exposed vesicles. Uptake was further stimulated in
both copper free and copper exposed vesicles by the K+
ionopkiore, valincmycin. The stimulation by copper, per Se,
and 101, with or without copper, was sustained for 6() sin in
BB and EL vesicles. Valincs'cin's effect was similarly
sustained in EL vesicles; however, the effect was dissipeted
by 10 and €0 sin in copper free and copper exposed RB
vesicles, respectively.
The studies with K+ and valinanycin indicate that ui-ate
uptake in BB and FL vesicles shows nerked potential
dependence, whether or not copper is present. We suggest that
KCL, without valincinycin, also enhances urate uptake
electrogenically due to a pernsability to K-i- > Cl- in these
copper free and copper exposed vesicles. Since urate uptake
is potential dependent, the augnsntation in uptake induced by
copper, without electrolytes, nay be due to generation of a
re-dox potential by either copper, per se, or copper
activated uricase.
.77
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EFFECT OF ADH ON RENAL HANDLING OF ELECTROLYTES:
EVIDENCE FOR A ROLE IN Ca AND Mg EXCRETION IN THE
CONSCIOUS RAT. Lise Bankir*, N. Bouby* and M.M.
Trinh*. INSERN U90, Mop. Necker, Paris, France.
The role of ADM in electrolyte excretion was
investigated in Brattleboro rats with diabetes in—
sipidus (DI). Group C = 4 control DI rats, Group
E = 6 DI rats receiving the ADN analog dDAVP, 200
ng/day, since 8 wks. 24 hr urines (U) were collec-
ted in metabolic cages and blood samples taken ev-
ery 2nd day in the last wk, for osmolality (Osm),
creatinina (Cr) and electrolyte determinations.
U Osm was 130 * 5 (SE) in C and 2650 SO mosm/kg
H2O in E (pci 0.001). Cr clearance and absolute
(AN) and fractional excretion (FE) of Na, K, Cl
and phosphate did not differ between the 2 groups
(FENa = 0.58 0.03 % in C and 0.51 0.03 in E)
while Ca and Mg AN and FE were several fold lower
in treated rats: FECe = 2.69 0.56 % in C vs 0.32
* 0.05 in E (p <0.001) FEg = 7.75 2.64 in C vs
1.38 0.28 in E (p<O.OO1). After discontinuation
of dDAVP in group E, DI reappeared (U Osm = 80 S
mosm/kg H2O) and Ca and Hg FE rose to 3.05 0.34
and 26.g 0.7 % respectively (MS for Ca, and p ci
0.001 for Mg, compared to C), with no change in
other electrolyte FE. The ADH—induced Ca and Mg
reabsorption probably takes place in the thick
ascending limb (TAL) since ADH stimulates adeny-
late cyclaae activity in TAL and decreases Ca and
Mg concentration in early distal tubule (de Rouf-
fignac et al, AJP, 1983, 244, F156) and since
long-term ADH induces an hypertrophy of the medul-
lary TAL (Bankir et al, Fed Proc, 1982, 41, X).
This study demonstrates the role of ADH in diva-
lent cation tubular reabsorption in the intact
conscious rat.
AN EXAMINATION OF WATER AND SOLUTE FLUX IN TIlE MAM-
MALIAN RENAL PELVIS. J.M. Bargmao*and R.L. Jamiaon.
Div. of Nephrology,Stanford University,Stanford,CA.
We previously showed cutting the ureter below
the papillary tip (Tip) sharply reduces urinary
oamolslity, and when the ureter is intact, urine in
the pelvis surrounding the extrarenal papilla is
hypotonic to urine emerging from the collecting
ducts (CD urine) because of net addition of hypo—
tonic fluid. To determine the extent of this pro-
cess, microcatheters were inserted through the
ureter up into the deepest extension of the pelvis,
the fornix, in the left kidney of 8 anesthetized,
antidiuretic rats. Samples from the fornix (Fnx)
and Tip were analyzed for osmolality (Osm), inulin
(In), urea and nonurea solute (NuS). Catheter
localization was verified in formalin—fixed kid-
neys. Results (U=urine; P=plasma) of Osm and per
cent remaining of water, [P/u In] x 100; solute,
[(U/P)Osm/(U/P)In] x 100; and urea,
[(U/P)Urea/(U/P)In] x 100; were (mean±SE):
Osmolality Per cent remaining
(mosm/kg H20) jj Osm Urea
Fox 646±105 4.2±0.8 7.0±1.0 46±7
Tip 1296±99 0.8±0.1 3.3±0.2 39±3
p <.001 <.005 <.01 >.1
Mean NUS fractional flow (NUS/In) was 0.38±0.09
in the Fnx and 0.12±0.02 at the Tip (p<.025).
These findings indicate the composition of urine
in the Fox is strikingly different from CD urine
because of addition of water and NUS. We propose
that reflux of hypertonic CD urine over the papil—
la causes transepithelial addition of hypotonic
fluid from the papillary interstitium to pelvic
urine, which enhances papillary interstitial osmo—
lality and increases urinary concentration.
Abstracts/EFFECTS OF ESTROGEN ON OSMOREGULATION AND
VASOPRESSIN (AVP) SECRETION. William M. Darron*,
Barbara Stamoutsos*, Mikayo Langhofer*, Marshall
D. Lindheimsr, Depts. of Ob/Gyn/Med/Path.,Univ. of
Chicago, Chicago, IL.
Estrogen (E) has been reported to decrease
plasma oamolality (Posm) and increase Pyp in
rats, data which conflict with our own report (JCI
6B:357,'Bl). The role of E in osmoregulation was
evaluated further: E2 pellets which produce blood
levels similar to those in pregnancy (0.5 mg E2)
or pharmacologic levels (5.0 mg Es) were implanted
s.c. in female Sprague—Dawley rats. 14 days later
basal Tosm'9Avr' and plasma volume (Evans blue)
were measured as were effects of i.p. hypertonic
saline. Basal osm and AVP were similar in con-
trols (297±2mOsm/kg;2.B±2.O pg/ml), 0.5 mg E2(2gg±
3 mOsm/kg; 2.0±1.3 pg/ml) and 5.0 mg E2 groups
296±3 mOsm/kg; l.B±.7 pg/ml) although plasma
volume was slightly greater (=0.2 ml/lOOg n.M.,
p< .01) and plasma sodium significantly lower (2—
3mEq/L) in E2 animals. Changes in urea and glu-
cose could not account for the Na—osmolal gap.
Following hypertonic saline AVp increased 2 fold
more per unit increment in roam in the K2 groups
while the apparent osmotic threshold for AVP se-
cretion was similar in 0.5 mg E2 and controls but
4mOsm/kg lower in 5.0 mg E rats. In other stu-
dies AVp and osm were measured throughout the
estrus cycle of untreated rats and no significant
changes were observed. These data suggest that K2
increases the AVP secretory response to osmotic
stimulation,but under physiologic conditions has
little influence on the osmotic threshold for AVP
release and thus basal osm and Ayp remain un-
altered.
EFFECT OF HENCE JONES PROTEIN ON AMINO ACID UP-
TAKE BY RENAL BRUSN BORDER MEMBRANE VESICLES.
Vécihi Batuman, Nalinee Ssstrasinh,* and Sithiporn
Sastrasinh. VANC, East Orange, NJ, and UMDNJ-New
Jersey Medical School, Newark, NJ.
Bence Jones proteinuria has been associated
with Fanconi syndrome in humans. To elucidate
the mechanisms by which Bence Jones protein causes
aminoaciduria, we studied the kinetics of L—
alanine uptake by rat renal brush border membrane
vesicles in the presence of Bence Jones protein.
Purified monomeric kappa light chain was isolated
from urine of a patient with Fanconi syndrome
secondary to multiple myeloms. Light chain in
the incubation medium inhibited sodium dependent
1-4C-alanine uptake by brush border membrane yes—
ides at 30 seconds.
14C—L—Alanine uptake by membrane vesicles
(pmole/mg protein, n=4-6, *p<3S, p<.O2)
Light chain Control 50 100 200
in medium (mM)
0.01 mM llB±l9 l04±lB 65+lO 39±4
L-alanine
0.02 mM 206±18 146±15* 1O9±l2 9146*
L—alanine
Analysis by Dixon plot revealed that myeloma
light chain is a competitive inhibitor of alanine
uptake with a Vmax of 0.22 mM and K1 of 35 mM.
These data demonatrate that Bence Jones pro-
tein inhibita amino acid transport across renal
brush border membranes. Bence Jones protein
appears to be a competitive inhibitor of amino
acid uptake by the brush border membrane vesicles.
1 .39
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NEUTRAL TRANSCELLULAR NaCI TRANSPORT AND
NEUTRAL BASOLATERAL Cf EXIT IN THE RABBIT
PROXIMAL CONVOLUTED TUBULE (PCI). Michel
Baum* and Christine A. Berry, CVRI, Dept. of Med. and
Physiol., Univ. of Calif., San Francisco, CA.
The mechanism of active NaCI transport and the
significance of a basotateral membrane chloride con-
ductance were examined in isolated perfused PCI.
Tubules were perfused with a high chloride solution
simulating late proximal tubular fluid and bathed in an
albumin solution simulating rabbit serum. The electrical
nature of active NaCI transport was tested with oua1in,
which inhibits two-thirds of NaCI transport. 10- M
ouabain did not change the lumen positive potential
difference in either superficial (0.6 0.3 vs 0.7 + 0.2
mV) or juxtamedullary (1.0 + 0.4 vs 1.0 0.4mV) PCI.
If Cf transport were secondary to active Na transport
and paracellular, the expected change in PD would be
about + 2 mY. Failure to observe a change in PD
indicates that active NaCI transport in both segments is
electroneutral and transcellular. Iwo groups of studies
tested basolateral membrane chloride conductance.
First, the effect of asolateral membrane depolarization
wi 2 mM bath Ba on NaCI transport was examined.
Ba had no significant effect on volume absorption (3v)
(0.68 0.1 vs 0.69 0.1 nl/mm•mjn), Second, the effect
of the chloride conductance inhibitor, anthracene-9-
CO H, was examined. Anthracene-9-C0 H had no
effct on 3v (1.04 + 0.2 vs 1.14 0.2 ni/mm'n?in).
Conclusions: (I) Two-thirds of NaCl transport from a
high chloride solution is acjye, electroneutral and trans..
cellular. (2) Failure of Ba and anthracene-9-CO2H to
inhibit 3v provides evidence against conductive Cf
transport and favors an electroneutral Cf transport
mechanism across the basolateral membrane.
CHARACTERIZATION OF ALDOSTERONE (ALDO) —INDUCED
PROTEINS (AlPs) IN TOAD URINARY BLADDERS (TUBs).
B. BLAZER_YOST* AND N. COX, Dept. Med., V.A. Med.
Cntr. and Univ. Pa. Sch. Med., Phila., Pa.
In TUBs, aldo—induced Na+ transport (JNa+) is
associated with the synthesis of both membrane and
soluble proteins (J. Biol. Chem. 256:11716, 1981).
Proteins with 2—3 discrete isoelectric points (p1)
(between 5.5 and 6.0) are present in both subcell—
ular fractions. The membrane proteins occur in 2
molecular weight (MW) classes (' 80 and 70 kDa)
but only the 70 kfla proteins are present in the
soluble fraction. The inclusion of protease in-
hibitors during tissue processing did not alter
the observed microheterogeneity (variation in p1)
and polymorphism (variation in MW). These charac-
teristics could be due to post—translational side—
chain modification (e.g., glycosylation). Tunica—
mycin (tuni), a specific inhibitor of N—linked
glycosylation, variably inhibited aldo—induced
JNa+ but had no effect on overall protein synthe-
sis. The 80 kDa proteins were not detected in the
presence of tuni. The 70 kDa proteins were not
detected when tuni completely inhibited aldo—
induced JNa+ but were present when JNa+ was only
partially inhibited. Thus, the 80 kDa proteins
may represent glycosylated derivatives of the 70
kDa (glyco)proteins and complete glycosylation may
not be necessary for the expression of aldo—induc—
ed JN8+. In addition, the AlPs are bound by Con—
canavalin A (ConA), a lectin with specific aff i—
nity for mannose—containing glycoproteins. This
provides further evidence that they are glycopro—
teins. Con A chromatography may prove useful in
the purification of these proteins and in the de-
lineation of their cellular role(s) in epithelial
Na+ transport.
GROWTH INDUCED ENDOGENOUS SODIUM DEPLETION.
J. Brensilver, F. Daniels*, G. Lefavour,
R. Malseptic, J. Lorch, M. Ponte* and
S. Cortell. St. Luke's-Roosevelt Hospital and
Columbia Univ. New York, NY
To determine the effect of growth on sodium
homeostasis, balance studies were conducted
on growing 400 gm, male Sprague-Dawley rats,
ingesting .1-1.7 mEq of sodium per day.
As expected, there was a linear correlation
between daily sodium intake and urinary sodium
excretion (p<O.OO1). The intercept of this
regression provided an estimate of the minimum
daily sodium intake required by growing rats of
0.247+0.033 mEg. The slope of the line was not
different from one, indicating that sodium
ingested in excess of this minimum requirement
was excreted quantitatively.
Animals Ingesting less than this minimum
requirement demonstrated no correlation between
sodium intake and urinary excretion but rather
featured a small obligate loss of 0.03+.0O6
mEq/day. These "low salt animals" remained in
daily positive sodium balance and continued to
grow, albeit at a reduced rate. When they were
given an acute oral sodium load,they excreted
only 4—9* of It. In contrast, "high salt
animals" ingesting 0.26-1.7 mEq/day excreted
42—104* of a similar challenge within 24 hours.
These results indicate that growing rats
require a fixed amount of sodium each day. When
less is ingested, the continued growth of the
animal creates an endogenous deficit in sodium
stores which is manifested as renal sodium
avidity.
SIMILARITY OF PEPTIDES OBTAINED FROM SERUM OF
UREMIC AND VOLUME EXPANDED MAN • AM Buko5, BA
Fraser5, .1 Moore and JP Johnson. OB, NCDB, FDA,
Bethesda, MD and WRAIR, Wash, D.C.
Several lines of evidence suggest that the
putative naturetic factor(s) from the plasma of
uremic or volume explanded animals may be small
molecular weight N 1000) peptides. We have
examined the peptides occurring in highly purified
samples of serum derived from euvolemic normal,
acutely volume expanded, and undialysed uremic
man. Samples were initially purified by passage
through a UM—1O filter and an ether wash to remove
large molecular weight compounds and lipophilic
solutes. They were than passed through lentil
lectin affinity column to remove glyooproteins.
The samples were eluted from a Sephadex 0—25
column. This eluate yielded a distinct peak at
206 nM that was present in uremic and volume
expanded sera but not in euvolemic sera. High
performance liquid chromatographs of this peak on
C—18 columns disclosed 6 major peaks (A—F) in
uremic sera. Volume expanded sera gave minor
peaks which co—eluted with B—E and a sharp major
peak which co—eluted with the F peak from uremic
sera. These peaks were not detectable in normal
sera. The F peak was analyzed by fast atom
bombardment mass spectrometry and found to contain
2 peptides: one of 5 and one of 6 amino acids.
The 6 amino acid peptide has the characteristics
of a biologically active peptide. Our results
demonstrate that several peptides identical to
those found in uremic sera may appear on the
circulation following acute volume expansion.
Knowledge of the peptide sequences will permit the
use of synthetic peptides to assess biological
activity.
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RENAL HANDLING OF ALUMINUM (Al) IN RATS. N. Burma—
towska.Hledin,* G.H. Mayor, K. Lau, Michigan State
University, Dept. of Medicine, East Lansing, HI. &
Michael Reese Hospital, Renal Division, Chicago, IL.
Our previous suggestion of little renal tubular
Al reabsorption was based on the assumption that ul—
trafilterable (UF) Al determined with Amicon conesis similar to the glomerular filtrate (GF). Due to
inherent uncertainty with cones and other in vitro
methods, we punctured surface glomeruli in hydro—
penic Munich—Wistar rats (n°'6). Plasma Al (PAl) was
raised to above 2 mg/L with Aid3 infusion which
did not alter glomerular filtration rate. Al concen-
tration was determined by furnace atomic absorption
spectrophotometry. Mean UPAl for 7 GF Samples was
4.30+0.87% (SE) of Ai and was inversely correlated
with Log Al over the range achieved (2—10 mg/l)(r'.
—0.90, y"—8.28x + 35.08, p <0.01). Urinary Al ex-
cretion correlated with filtered load of Al (r'°O.90,
y0.32x + 22.7, p <0.01). Mean fractional excretion
(FE) of Al was 39.6+3.1% indicating significant tu-
bular reabsorption despite elevated Al Saline ex-
pansion (S) and Furosemide (F) (0.4 mg/kg/h) was
also evaluated in similarly treated Sprague—Dawley
rats using the above relationship between Al and
S produced an increase in HENa from 0.2 to 1.2
% and increased HEAl from 38.5 to 106.1±16.5%
(p <0.02). Despite greater naturesis (tFENa 7.9%)
F raised FEAl only moderately (46.0+10.0 to 67.4±
16.0%). FEAl was unchanged in time controls.
Conclusions: (1) Above 2 mg/l less than 10% of
is UF and % UFA1 decreases with an increase in PAl-
(2) During hydropenia FEA1 is constant at about 40%
indicating significant tuSular reabsorption. (3)
This takes place primarily in the proximal tubule
and to a smaller extent in the thick ascending
limb of Henley's loop.
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EFFECTS OF MtILORIDE AND Ca ON Na TRANSPORT BY
LLC—PX1 CELLS. Horacip P. Cantiellsnd Canoe
A. Rabito. Massachusetts General Hospital and
Harvard Medical School. Dept. of Radiology.
Division of Nuclear Medicine. Boston,
Massachusetts
LLC—PK1 and epithelial cell line from pig
kidney has retained many of the differentiated
properties of the renal proximal tubule (C.A.
Rabito et al, J. Biol. Chem. 258: 2543—2547.
1983). These cells grow on a permeable support
provides an excellent model to study in a
homogenous population of cells the basic
mechanisms of Na transport across the proximal
tubule. 22Na influx and efflux measurements were
used to characterize the different pathways
followed by Na at the level of the cell membrane.
Confluent monolayers were preincubated at 370C in
a medium with high K. low Na and ouabain 103M
for 1 hour. Uptakes were performed in Earle's
Sol. with 2 uCi/ml 22Na. For efflux measurements
the cells were loaded with 22Na and ouabain
1O3M. The efflux was performed by counting 22Na
accumulated in a constant volume of an external
solution replaced every 10 minutes. A proton
gradient (pHi 6.0; pHo 7.5) enhanced Na influx
(or efflux in [H]4R]0) by 120%. This effect
was completely abolished by lO3M amilonide. In
the absence of a proton gradient Na influx was
also reduced by amiloride. This inhibition
represented more than 20% of the Na entry.
Removal of Ca increased Na influx in the absence
of a proton gradient and this effect was also
inhibited by smiloride. We concluded that two Na
amilonide sensitive transport systems existed.
They are: a Na/H countertransport system and a
conductive Ca inhibible pathway.
ACTIVATION ENERGY(EA) OF VASOPRESSIN (V) STIMULA-
TED WATER FLOW (WE) IN THE TOAD BLADDER. C.?.
Carvounis and H. Thippeswaniy, SUNY, Stony Brook.
EA of water diffusion was found to be about
10 Kcal/mol in the toad urinary bladder both in
tle absence and presence of V. HA of VWF was si-
milar only for T° below 20°C while its value sub-
stantially decreased above 20°. When we examined
the HA of variable VWF using known VWF inhibitors
we found that for the same 1° range (2O°—32°) HA
was as low as 4 Kcal/mol for maximum VWF and pro-
gressively increased towards 10 as VWF was limi-
ted. Since EA depends on change in transepithe—
ha WE (UT) which in turn depends on WE across
the cell () in addition to luminal membrane L)
we set to evaluate the HA of the physiologically
relevant luminal membrane. For that, paired he—
mibladders having different VWF due to presence
or absence of VWF inhibitors underwent transient
fixation of their luminal permeability with glu—
taldehyde. We then studied the effect of T° on
their WE (20° and 32°C). We consider that a giv-
en T°, h/PT=/PL + h/Pa and that the two hemiblad—
ders differ only in terms of their L• Using
simultaneous equations we were able to solve for
L (32°)/PL(20°) and thus calculate the actual EA
f or the luminal membrane. We found that similar
to what was found with diffusion and with WF at
cold T°, EA for L for T° between 20°—32°C is
about 10 (11.0±1.3 Kcal/mol, n4). We conclude
that water flow across epithelis (T depends
upon in series barriers of P1 and 'c. In evalu-
ating the physical properties of the luminal mem-
brane, one should actually take into account the
constraints imposed by the epithehia. This be-
comes more apparent for high WE as L approaches
or exceeds PC.
EFFECT OF AMILORIDE OF WATER AND ELECTROLYTE TRANS-
PORT IN LOOSE EPITHELIA IN VIVO. Alan N. Charney
and Paul Kurtin*. Dept. of Medicine. VA Medical
Center and NYU School of Medicine, New York, NY.
Amiloride has been shown to inhibit both
electrogenic Na transport and electroneutral Na—H
exchange in a variety of tight epithelia. To
examine the effect and determine the specificity
of amiloride in loose epithelia, we examined the
effect of luminal amiloride in the perfused Je-
junum, distal ileum and distal colon of adult
anesthetized Sprague-Dawley rats. Net water and
electrolyte transport were measured during se-
quential perfusion of intestinal segments with a
balanced electrolyte solution (pH 7.40) in the
presence and absence of O.75n11 amiloride. In the
colon, amiloride decreased net water (-41%,
p<.OOl), Na(—46%, p<.OOl) and Cl(-28%, p<.02)
absorption and the transmural PD. Amiloride also
decreased net water (-80%, p<.02), Na(67%, p<.0O5)
and Cl(—34%, p<.0Ol) absorption in the ileum but
did not alter the PD. Amiloride did not affect
net K or HCO3 secretion in either the ileum or
colon. In the ,jejunum, amiloride did not affect
electrolyte transport or PD. We conclude that,
in loose epithelia, amiloride O.75nf1 may inhibit
both electrogenic and electroneutral Na absorption
(rat colon), only electroneutral Na absorption
(rat ileum), or neither (rat jejunum). A specific
action of amiloride on electrogenic Na transport
can only be predicted in relatively tight
epithelia and at low concentrations.
I
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CELL Na REDUCES THE Ca FLUX THROUGH THE
BASOLATERAL Na—Ca EXCHANGER OF THE TOAD BLADDER
BY REDUCING THE AFFINITY OF Ca FOR THE EXCHANGER.
H.Chase, Columbia U. NY,NY
Intracellular Ca activity is regulated by a
number of mechanisms including Na—Ca exchange. I
measured the K for Ca in basolateral membranes
prepared from oad bladder cells and found it to
be O.7uM, whereas the K for Na was 141mM. Because
the extracellular Ca ismimil one would predict
that the external sites will be largely occupied
by Ca thereby preventing Na—Ca exchange.
In order to examine this issue I studied the
relationship between these two ions and Na—Ca
exchange. Na reduced the affinity of Ca for the
exchanger; the K increased from O.8uM ([NaJ:J4mM)
to 1.z$uM ([Na]=1). At [Na]=11O, the K would be
56uM. Using these values I estimated tle
fractional occupancy (FO) of the exchanger inside
and outside the cell. Inside, if intracellular
[Na]=5mM and [Ca]rlOOnM, FO—Ca would be 11% and
FO—Na, 2%. Outside FO—Ca would be 117% and FO—Na,
51%. If cell (Na] were to increase to 25mM, FO—Ca
would decease to 2% and FO—Na would increase to
18%. These data suggest that the turnover of Ca
through the Na—Ca is determined primarily by the
cell (Na].
To examine further the mechanisms of
translocation I compared Na—Na, Na—Ca and Ca—Ca
exchange to see if counter transport was either
sequential or simultaneous. Na—Na exchange was
the same as Ca—Na, but Na—Ca exchange was greater
than Ca—Ca. These results, consistent with a
simultaneous mechanism, suggest that Ca binding
to the inside face of the exchanger may obligate
Na to bind to the outside, further favoring Na—Ca
rather than Ca—Ca exchange.
DEPLETION OF RENAL CORTEX TAURINE (T) BY -ALANINE
(s—Ala) FEEDING ENHANCES THE BRUSH BORDER MEMBRANE
VESICLE (BBMV) ACCUMULATION OF TAURINE. Russell
W. Chesney, Shermine Dabbagh,* and Naomi Gusow—
ski,* University of Wisconsin Hospitals, Dept. of
Pediatrics, Madison, Wisconsin.
Sprague—Dawley rats fed a low— or high—T—con—
taming diet demonstrate renal adaptation with
hypotaurinuria and hypertaurinuria after initia-
tion of diet. These changes are expressed at the
brush border surface with a higher Vmax after
low—T diet and a lower Vmax after high—T diet
(Chesney et al, Clin Research 30:799, 1982). Both
plasma and cortex T concentrations correlate with
the extent of adaptation, so the signal for adap-
tation is uncertain. s—ala will deplete tissue
T pools without changing plasma T, probably since
s—ala competitively inhibits T uptake and T in-
hibits —a1a uptake in BBMV. Rats were fed a low,
normal or high—T diet for 14 days; on day #6,
half in each group were fed 3% s—ala in their
drinking water. s—ala feeding resulted in a 45,
55 and 60% (p <
.001) lower level of cortex T
content, with no significant change in plasma T.
Uptake of T by BMV was enhanced by 16, 48 and 50%
(p < .05 to < .005) in —a1a—fed rats. Feeding
3% glycine or methionine did not chnage uptake of
T on any diet. The different T diets only mini-
mally changed D—glucose and glycine uptake by
BBMV. These data using s—ala provide evidence
that depletion of renal cortex T pools, rather
than plasma T, serves as the signal for the renal
adaptive response at the brush border surface.
The way in which tissue depletion changes the
conformation of the membrane, thus changing
transport Vmax, is still unclear.
j) .g
PATHOGENESIS OF NEPHROGENIC DIABETIC INSIPIDUS
(NDI) DUE TO CHRONIC LITHIUM (Li) TREATMENT.
S. Christensen, E. Kusano, A.N.K. Yusufi,' N.
Murayama* and T.P. Dousa, Mayo Clinic, Rochester,
MN.
Major components of urinary concentrating
mechanisms were examined in chronic model of
Li—induced NDI in rats. Rats developed polyuric
syndrome with NDI after feeding a chow
containing 60 mmol LiCl/kg for 14 weeks (plasma
Li 0.7± 0.014 mM). Components of cAMP
metabolism were examined in microdissected
tubules and the tissue solutes in major zones of
kidney. Accumulation of cAMP in medullary
collecting tubules (MCT) and in papillary ducts
in the presence of vasopressin (VP) was markedly
(about —60%) reduced in Li—treated rats.
Adenylate cyclase activity, basal or stimulated
by VP, NaF or Forsko].in was also markedly lower
in MCT from Li—treated rats. Li-treated rats
did not differ from controls in tubular levels
of ATP. Rate of l'IC_succinate oxidation linked
to NaCl transport in medullary thick ascending
limb of Henle's loop (MAL) was not altered in
MAL of Li—treated rats. Cortico—papillary
gradient of Na was not changed, but the
papillary urea content was markedly reduced
(_714%) in Li—treated rats; total papillary
solute content was also diminished (—33%;
P(O.O01). Li—treated rats had significantly
lower (—20%) plasma urea and increased (+33%)
urea clearance. These results indicate that NM
consequent to chronic Li administration is
likely due to two factors: a) blunted response
of collected tubules to VP at the cAMP
generation step; b) decreased content of
solutes, namely urea, in renal papilla.
EFFECTS CF ALTERATIONS IN NA TRANSPORT RATE ON
BASOLATERAL K CONDUCTANCE IN NECTURUS PROXIMAL
TUBULE. Brian J. Cohen*, Yutaka Matsumura',
William Guggino, and Gerhard Giebisch. Yale Univ.
Sch. of Med., Dept. of Physiology, New Haven, CT.
The effects of decreases in Na+ transport on
the basolateral K+ conductance in the Necturus
proximal tubule were studied usin microelec—
trodes. Transference numbers for K (tK), were
calculated from the change in basolateral membrane
potential (Vbl) during a change in basolateral K
concentration. Four maneuvers known to depress
Na+ transport in this preparation were used. 1) We
have previously shown that perfusion with low K
solution in the basolateral compartment led to a
fall in tK and intracellular K activity (aK). We
have now confirmed by cable analysis that baso—
lateral membrane resistace (R ) increased after
low K4 perfusion. 2) 10 H ouJäin led to a fall
in tK from 0.32 + 0.03 to 0.19 + 0.02 (p<0.Ol) and
in a from 77 5 mM to 26 3 (p<O.OO1). 3)
Lowerng luminal sodium to 0.5 mM led to a fall in
tK from 0.23 0.03 to 0.11 0.03 (p<O.O2). 14) A
reduction in basolateral sodium to 10.5 mM led to
a fall in t from 0.38 0.02 to 0.20 0.02
(p<O.OO1). n all groups Vbl fell significantly.
In the last two groups 5K is known to remain close
to control values. Thus transport rate and K
conductance vary directly whether transport is
inhibited by direct pump inhibition or by blocking
sodium entry. Since intracellular ion activities
were likely to be altered in different ways by the
various maneuvers, the data suggest a multifac—
tonal interaction between transport and K con-
ductance or a metabolic or structural link between
the two. This interaction helps minimize changes
in aK during alterations in Na transport.
.67
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J EFFECT OF cAMP ON THE FLUID COMPOSITION OF
J DOMES FORMED B LLC-PK1 CELLS IN CULTURE. by
B. CormanX, C. Roy , N. RoinelX, and C.de Rouffignac
DB/LPPC, CEN Saclay, Gif-sur-Yvette. France.
LLC-PK1 cells, cultured on a non-permeable support,
form domes due to salt and water movements from the
apical to the basolateral side of the epithelium. These
domes, which had mean volumes of 2.9 nI in this study,
were punctured and the fluid was analysed using an
electron microprobe. The solute concentrations were the
following (mM/I):
Cl Na P Mg Ca K
Culture 154 160 1.22 0.93 1.87 6.25
medium 2 0.01 0.04
Fluid in 173 172* 1.36 0.93 1.88
domes + 11 0.08 +0.31
Data are from 40 domes from 10 different Petri
dishes. P<0.05.
The low potassium concentration in the basolateral
fluid indicated a net secretion of potassium from the
basal to the apical pole of the epithelium, whereas the
other solutes were nearly equally distributed on both
sides of the epithelium. 4Within 15', addition of 5x10 M db cAMP or IBMX to
the culture medium increased the phosphate
concentration under the domes by 20 % without changing
the concentration of the other measured solutes. This
rise in phosphate concentration peaked at an hour and
slowly decreased thereafter.
It is concluded that LLC-PK1 cells, which are
sensitive to vasopressin and calitonin, respond to
increased intracellular cAMP concentration by enhanced
transepithelial phosphate transport.
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EFFECT OF DOPAMINERGIC BLOCKADE ON THE iATRIURETIC
RESPONSE TO SALINE INFUSION. G. Danovitch, 0.
Krishna, and J. Sowers*. Divisions of Nephrology
and Endocrinology, UCLA School of Medicine, CA.
Previous studies have implicated dopanine as a
mediator of the natriuretic response to volume ex-
pansion. To study this further, dopaminergic
blockade was induced using a receptor antagonist,
metoclopramide (MP), administered at 10 mg/hr IV to
six healthy salt-replete adults while they received
a two liter isotonic saline infusion (SI) over four
hours. A control group (n = 6) underwent SI with-
out MP. In the control group, UN8V rose steadily
with SI from a pre-study level of 127 25 uEq/min
to a peak value of 451 83 uEq/min (p < 0.005)
during the fourth hour. In the group receiving NP
with SI, there was no sionificant increase in UNaV
from the pre—study value of 102 20 pEq/min. The
total sodium excretion (101 15 mEq vs 55 14
mEq), as well as the percent of the administered
load that was excreted (21 3 vs 8 3) during
the study period, were significantly less in the
group receiving SI with MP (p < 0.05). There were
no significant differences in urinary potassium ex-
cretion and creatinine clearance values between the
two groups. The plasma aldosterone (PA) levels
fell in response to SI from a pre-study level of
11 09 ng/dl to a nadir of 6.5 0.9 ng/dl during
the third hour of infusion (p < 0.02). In the
group undergoing SI with 1P, PA values did not
change significantly from the pre-study level of
10 2 ng/dl. Thus, dopaminergic blockade attenu-
ates the natriuretic response as well as PA sup-
pression resulting from SI. The results suggest
that dopamine or dopaminergic pathways may play a
critical role in mediating the natriuretic and PA
response to acute volume expansion in man.
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.JEFFECTS OF VERAPAMIL ON P-AMINOHIPPURATE (PAH)
TRANSPORT BY ISOLATED, PERFUSED RENAL TUBULES.
William H. Dantzler and Olga H. Brokl.* Dept. of
Physiol., Ariz. -11th. Sci. Ctr., Tucson, Arizona.
Previous studies on PAH transport by isolated,
perfused snake (Thamnophis spp.) renal tubules sug-
gested that normal calcium entry into cells at Ixth
peritubular and luminal membranes is important for
maintenance of PAH transport steps from bath into
cells and from cells into lumen and passive PAH
permeability of peritubular membrane. To investi-
gate role of calcium entry further, we studied ef-
fects of calcium channel blocker, verapamil, on PAH
transport in these isolated, perfused renal tutules.
Addition of 5 x 10-5 mol/l verapamil to bath re-
versibly depressed net PAH secretion (J) by a-
bout 60%, apparent PAH permeabilities orTuminal
(DL) and peritubular (Pp) membranes, and initial
rate of PAH transport from bath into cells witIut
affecting net fluid absorption but simultane-
ously produced a three-fold increase in cellular
PAH concentration ([PAH]cell). Addition of 5 x
i- mol/l verapamil to perfusate reversibly de-
pressed and L without affecting [PAH]cell or
J. Addihon of enough tetraethylan.-nonium to sat-
urate organic cation transport system together with
verapamil did not change effects of verapamil on
PAH transport, indicating these effects do not
require verapamil transport into cells. We con-
clude that verapamil in bath inhibits transport
from bath into cells and efflux from cells into
lumen and bath and possibly produces intracellular
binding; verapamil in perfusate inhibits efflux
from cells into lumen and probably uptake from
bath into cells; and these effects probably result
primarily from inhibition of calcium entry into
cells.
FORSKOLIN ACTS INDEPENDENT OF THE VASOPRESSIN RE-
CEPTOR TO INCREASE OSMOTIC WATER PERMEABILITY OF
RABBIT COLLECTING TUBULE. M. A. Dillingham,* J.
K. Kim, C. Burke,* and R. J. Anderson. Univ. of
Cob. Hith. Sci. Ctr., Denver, Colorado.
Forskolin (F) is a unique diterpene that may
activate directly the catalytic unit of adenylate
cyclase. In toad urinary bladder, F increases
osmotic water transport and enhances the hydro-
osmotic effect of vasopressin (VP). We therefore
examined the effect of F (SO M in bathing fluid)
on osmotic water permeability in rabbit cortical
collecting tubules perfused in vitro. F (n=6) in-
creased net volume flux (Jv, 1.28±0.2 nl/mm/min)
and hydraulic conductivity (Lp, 287±45x10-7 cm/
Atm's) in all tubules. The time course and magni-
tude of effect of F were nearly identical to those
observed in tubules, bathed in maximum (250 U/ml)
concentrations of VP (n=8, Jv 1.22±0.2 nl/mm/min;
LP 2O7±42x10-7 cm/Atm's). When F and VP were
given simultaneously (n=4), Jv and Lp did not
differ from values obtained with either agent
alone. F did not alter Jv from zero in perfused
thick ascending limb of Henle (n=3). To clarify
the site of action of F, tubules were bathed in
[d(CH2)sTyr(Et)VAVP], an agent which inhibits VP
binding to its receptor. [d(CH)sTyr(Et)VAVPJ
completely blocked the effect of 250 jU/ml of VP
to increase Jv and Lp (n=6). In contrast, the
effect of SO pM F (n=4) to increase Jv (1.47±0.2
ni/mm/mm) and Lp (255±4Ox1O-7 cm/Atm's) was not
altered by [d(C112)S(Et)VAVP] . These studies dem-
onstrate that F increases Osmotic water perme-
ability in the mammalian nephron and that the
effect of maximal doses of F and VP are not addi-
tive. The effect of F to increase osmotic water
movement occurs independent of the VP receptor.
'I
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EFFECTS OF OXNETIDINE ON RENAL FUNCTION, Jeffrey
Dubb, Robert Stote, Fred Alexander, * Kenward
Lee,* and Robert Faniliar,* Department of
Medicine, Presbyterian-University of PA Medical
Center, Philadelphia, Pennsylvania.
Cimetidine, an 112 receptor antagonist, has
been shown to decrease the tubular secretion of
creatinine (CR) (Dubb, J.W., et al., Clin.
Pharm. & Ther. 24:76-83, 1978). We studied the
effects of oxmetidine (OX), a novel H2
antagonist, on renal function. OX, 600 ing p.o.
was administered to 6 normal subjects undergoing
a water diuresis. After OX, CIN was stable (128
vs. 119 ml/min) while CI/CIN and CR
excretion all fell significantly (121 vs. 84
ml,nin, 0.98 vs. 0.72, 1.37 vs. 0.90 mgMin, all
P < .05). In addition, Cp, C1120, and C4sj
decreased (710 vs. 617, 12.1 vs. 9.8, and 3.93
vs. 3.59 ml/min, all P <.05). These charges
tended to be most marked in the 2nd hour after
OX. To study further the effects of OX on renal
CR handling, we administered OX, 600 mg, to 5
subjects under conditions of exogenous CR
loading (15 grans ov 4.5 hours). Serun CR
ranged fran 9.1 to 13.7 mg7.. CIN was similar
between control and OX (108 vs. 103 ml/min)
while CCR was reduced after OX (165 vs. 111
mlnin, P < .05). Filtered load of CR was
similar (12069 vs. 11647 meg/mm,) while CR
excretion and CR secretion were reduced (19527
vs. 14970, and 7457 vs. 3323 meg/mm, P <.05).
These studies indicate that OX inhibits the
tubular secretion of CR, probably, by
caietition with the base secretory pathway. In
addition, OX may cause a mild, transient
decrease in renal plaana flow.
FUROSEMIDE, BUMETANIDE AND SITS INHIBITION OF
CARBONIC ANHYDRASE. William P. Dubinsky* and
Roger G. O'Nell* Univ. of Texas Med.Sch., Dept.
Physiol. and Cell Blol., Houston, TX (Intr. by
R.M. Culpepper).
The various anion transport inhibitors, furo—
semide,bumetanide and 4—acetamido—4' —isothiocyano—
stllbene—2, 2'—dlsulfonic acid (SITS) were tested
for inhibition of carbonic anhydrase. Two types
of carbonic anhydrase were used in this study:
membrane bound carbonic anhydrase associated with
purified rabbit renal cortex brush border mentrane
vesicles (BBMV) and the soluble cytosolic carbonic
anhydrase obtained in the high speed supernatant
from the BBMV preparation. Carbonic anhydrase
activity was determined by measuring the cata-
lyzed rate of CO2 hydration (in 20 nil Na phosphate
buffer pH 7.0 containing 0.6% BSA) using a pH
electrode in a thermostated chamber at 2CC. Each
of these transport inhibitors were also Inhibitors
of carbonic anhydrase with varying degrees of
efficacy. In each case the soluble carbonic an—
hydrase was more sensitive than the membrane
bound enzyme. Kinetic analysis revealed mixed
type Inhibition for each of the inhibitors exa-
mined. At the highest inhibitor concentration
tested the following results were obtained.
Inhibitor Conc. % Inhibition
(nfl) Membrane bound Soluble
Furosemide 0.1 60.3±7.5 92.1±2.6
Bumetamlde 1.0 18.6±5.7 50.0±5.3
SITS 1.0 28.3±6.7 80.0±2.4
(AHA Texas Affiliate Grant 8082 and PHS Grant
AM28231).
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ANTIDIURETIC ACTION OF ENDOGENOTJS OXYTOCIN (OT) IN
DEHYDRATED BRATTLEBORO HOMOZYGOUS (DI) RATS. Brian
R. E.jwards. Dept. of Physiology, Dartmouth Medical
School, Hanover, N.H.
Despite the absence of vasopressin, 24h of dehy-
dration of DI rats results in a rise in Uosm to
8OO mOsm/kg H20 and a significant (46%) decrease
in GFR. However, after just 3h dehydration, Uosm
rises to isotonicity without any change in GFR.
Thus, unlike at 24h, a fall in GFR cannot be invok-
ed to explain the rise in Uosm at 3h; we therefore
examined the possible role of OT in the increased
concentrating ability. Chronically—catheterized
conscious DI rats were used for clearance experi-
ments in which (1) blood for OT RIA was collected
during dehydration, and (2) the response to an
antidiuretic antagonist (ADA) [d(CH2)5—DPheVAVP,
20 ig/kg i.a.} was tested after 3h dehydration.
Plasma OT increased from 5.0±0,4 (SE) tø42.7±6.6
pg/ml at 3h (n=7;P<O.OOl), but fell again (n—3;
P<O.005) to 25.5±7.3 pg/ml at 24h dehydration.
This dose of ADA completely reversed the antidiur—
etic effect of a large dose of exogenous OT (25ng/
min.kg) given to euvoleinic DI rats (n'3). Whengiven to DI rats after 3h dehydration (n8), ADA
produced the following changes:
Control Dehydr. Dehydr.+ADA
bosia, mOsm/kg H20 102 347* l45*,l
Ch2o/GFR, % 5.9 0.2' 2.8*,l
GFR, % of control 100 104 86*,l
ERBF, % of control 100 105 951
Cna/GFR, % 0.4 1.4* 0.51
[*, P<O.0O7 vs control; I, P<0.002 vs dehydr,]
We conclude that OT released during the early
hours of dehydration of the DI rat (1) helps to
maintain renal hemodynamics, (2) causes a natriure—
sis, and (3) exerts a VP—like antidiuretic effect.
POTASSIUM DEFICIENCY CAUSED BY MAGNESIUM SULFATE.
R. Farkas,* J. Blachley,* and J. Knochel. Dallas
VAMC, and U.T. Southwestern, Dallas, Texas.
A high dietary intake of Mg causes kaliuresis
in the rat. We have observed reduced muscle Mg
content in dogs fed diets containing large quan-
tities of Mg. Hypokalemia does not occur in
either instance. We investigated the possibility
that MgSO4 results in K loss through a non—
reabsorbable anion effect in the kidney or gut.
Balance studies were performed for ten days on
male rats fed a synthetic diet containing 50 mEq
K/Kg and 180 mEg Mg/Kg as either the oxide or
SO4 salt. A third group was fed the MgO diet con-
taining 180 mEq Na2SO4/Kg. Average daily intake
of Mg, Ca, and K did not vary among the groups.
Skeletal muscle, urine, fecal and serum K contents
are shown below.
Diet (n)
urine
mEq/KgBW/Day mEq/dg FFDS mEq/L
MgO 6 1.54+
0.15
0.14+
0.02
46.3+
O.4
3.6+
0.1
MgSO4 6 2.30+* 0.15+ 41.4+* 3.6+0.8
Na2SO4 6 1.61+ O.31+* 45.6+ 3.8+
0.08 O.06 1.5W 0.9
(All values are mean SEM, * p < 0.01; BW — body
weight; FFDS = Fat—free dry solids). Serum and
muscle Mg, Ca, and phosphorus remained normal in
all groups. These data indicate that MgSO4
feeding results in significant urinary K loss and
muscle K depletion. MgO causes no K loss. When
sulfate is fed as the Na salt, although fecal K
increases, the losses were insufficient to reduce
muscle K.
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,1 INDEPENDENT EFFECTS OF ALDOSTERONE (A) AND PLASMA
K CONCENTRATION ON DISTAL TUBULAR K SECRETION.
N.J. Field*, B.A. Stanton and G.H. Giebisch. Dept.
of Physiology, Yale Sch. of Med., New Haven, CT.
Acute infusion of K results in an increased
capacity for K secretion by the distal tubule in
the intact rat. In order to determine the separ-
ate contributions of increased plasma K and A con-
centrations to this effect, we have performed sim-
ultaneous clearance and distal tubular microperfu—
sion experiments, in vivo, in adrenalectotuized
(ADX) rats. All rats were given "basal" replace-
ment doses of A and dexamethasone via osmotic mm—
ipump inserted at the time of ADX, and underwent
transport experiments 8—10 days later. Animals
received either Ringer solution (R) or KC1 (K),
and either A (O.2pg!lOOg bolus + hrly infusion) or
its vehicle (V) acutely 2 hours before transport
was studied. Distal tubules were perfused at 12.5
nl/min, and net K secretion JK(pmol/mln) measured.
In addition, final urinary flow rate V (l/min/
bOg) and fractional K excretion FE (%), as well
as plasma K (K ), were recorded. Data are mean
SEN (n=13—17 tRbules/6 rats per group).
R+V R+A K+V K+A
J : 62±8 113±6 131±4 168±7
KK: 4.9±0.1 5.0±0.1 7.5±0.1 6.6±0.1
3.5±0.5 1.8±0.3 7.5±1.0 5.6±0.6
FE : 29±3 23±3 48±4 46±5
K In summary: (1) Acute infusion of A stimu-
lates J by distal tubules perfused at a constant
rate; tIis is not reflected in the urine because
decreases after A. (2) At constant A, increas-
ed K also stimulates tubular as well as urin-
ary FE. We conclude that acute A and increased
K independently and additively stimulate K by
tRe distal tubule.
P,LPHA—2 M)RENOCEPTORS MEDIATE SODIUM EXCRETION iN
THE ANESTHETIZED DOG. Robert D. Fildes*, Philip L.
Calcagno, and Pedro A. Jose, Georgetown University
Hospital. Dept. of Peds., Washington, D.C.
Renal alpha—i adrenoceptors have been shown to
mediate renal tubular sodium transport; however,
using radioligand binding studies, adrenoceptor
density was greater for the alpha—2 than alpha—i
subtype. We therefore studied the effects of intra—
renal yohimbine(Y), an alpha—2 adrenergic antago-
nist, on renal hemodynamics and sodium excretion
(n6). Results were compared with phentolamine(P),
an alpha—b, alpha—2 adrenergic antagonist (n=6).
Mean arterial blood pressure (NAP mmllg), RBF (ml!
min/g), GFR (ml/mmn/g), sodium excretion (UNaV—
uEq/min/g) and fractional sodium excretion (%FENa)
were monitored. Results N SEN are:
Yohimbine
N MAP REF GFR UNaV FENa
C 8 117±4 4.9±.6 O.60+.O6 O.22±.05 O.32+.05
2.5xl07 115+6 4.9+.8 O.62±.07 O.39+.07* O.47+.04*
l.2xl07 112±4 4.9±.5 0.59+.OS 0.46±.08* 0.59.07*
2.SxlO 114±6 4.7±.6 O.58+.05 O.54±.l2* O.63+.O6*
Phentolamine
C 114±5 4.7±.5 O.64+.03 0.l6±.O4 O.25±.03
5.lxlO6 112±6 4.8±.4 O.6l±.O5 0.35±,09* O.6l±.05*
9.6xlO 110+3 4.9±.5 O.6fi.04 O,42±.O9* O.94±.08*
2.OxlO 110+3 4.7±.6 0.64±.04 0.60+.16* l.38±.l3*
M=Intrarenal Molar Concentration; C=Control ; *(5
The plot of FENa vs P (log N) was non linear while
a similar plot for Y was linear. Therefore Y inhi-
bits Na+ reabsorption via one receptor subtype
while P affects more than one receptor type. P is
at least 1—2 logs more potent than Y. This study
provides for the first time evidence in support of
a role for both alpha—i and alpha—2 adrenoceptors
in the renal transport of sodium.
Abstracts
i.73VPLASMA DIGITALIS LIKE FACTOR(S) (DLF) INCREASE
WITH SALT LOADING. N.H. Gault, S. Vasdev,*
P. Fernandez,* L. Longerich,* and V. Prabhakaran*
The General Hospital and Memorial University,
St. John's, Newfoundland.
The influence of IV and dietary NaC1 on plasma
compound(s) reactive with antibody to digoxin (DLF)
was studied in 12 volunteers (10 N and 2 F, mean
age 42) with mild essential hypertension (average
resting supine B.P. 152/99). Antihypertensives
had been discontinued for at least 1 month.
Plasma DLF, renin and aldosterone were deter-
mined on blood drawn on 6 occasions: Fasting
(control); 1 h and 3 h after 83 ninol 5% NaC1/m2,
given over 30 mm; after 5 days on diets each of
70 and 350 nmmol NaCI; and after one month on a
daily dose of 50 mg hydrochlorothiazide and free
diet.
DLF were extracted from 10 ml plasma on diato—
maceous earth columns (Analytichem) with ethyl
acetate followed by chloroform and ethanol. The
eluant was evaporated, DLF dissolved in methanol
which was evaporated, and the DLF redissoived in
digoxin free serum. After centrifugation, the
upper lipid layer was removed and 100 p1 samples
assayed by RIA for 'digoxin' (New England Nuclear).
DLF were expressed as pg/mi digoxin equivalents.
Compared with a mean control value of 46 pg/mi,
mean plasma DLF rose 137% after IV saline and 122%
after the high NaC1 diet (both p < .001 compared
with controls using the paired t test). Mean DLF
fell 28% on the low NaC1 diet compared with con-
trols (p >
.05), and fell 16% on hydrochloro—
thiazide. Plasma DLF correlated positively in
general with urine Na excretion and inversely with
plasma renin activity and aldosterone, as might be
expected of a natriuretic hormone.
I
URICOSURIC AND HYPOURICEMIC EFFECTS OF OXAPROZIN —
A NON—STEROIDAI. ANT!—INFLN'tIATORY AGENT. S.
Goldfarb, B.R. Walker, Z.S. Agus. Renal Section,
Dept. of Med., Univ. of PA, Phila., PA.
Previously, In a large out—patient trial in
patients with rheumatoid arthritis, oxaprozin
(oxap) reduced serum urate from 4.8 to 4.3 mgidl
at 1 month (n=386, p<.OO1). To test the mechanisms
of the hypouricemia, the effects of (oxap) and
indomethacin (indo) on renal uric acid handling
were examined in normal volunteers (N=5 indo, n7
oxap). Clearance studies were performed prior to
and again after acute administration of 1200 mg
oxap or 150 mg indo and then repeated after 5 days
of daily treatment with the same dosage.
Serum urate fell from 5.76±.22 to 4.77±.39 mgi
dl (p<.O2) following 5 days of oxap treatment but
was unchanged (5.43±20 to 5.5O±.28 mgidl) by indo.
24—hour urinary uric acid rose from 673±47 (basal)
to 825±66 mg(day 5) following oxap (p<.Ol) but was
unchanged (574±45 to 503±58 mg/24 hours) following
indo. Clearance studies showed no effect of indo
after 1 dose (acute) or after 5 days (chronic) on
uric acid clearance: (basal: 11.48±1.91, acute:
11.24±1.45, chronic 12.47±2.06 mi/mm). Oxap had
no acute effect but after 5 days, increased uric
acid clearance was seen (basal: 11.25±.46, acute:
11.17±1.32, chronic: 18.12±1.91 mi/mm, p<.Ol).
These data show that oxap, unlike indo, exerted
a delayed effect to both reduce serum urate and
Increase uric acid excretion. Since oxap has a
serum half—life of 52 hours, the full expression
of uricosuric action likely was not seen by 5
days. Since other studies show that oxap and indo
reduce urinary PGE excretion similarly, PG
inhibition is not in itself associated with
changes in renal urate handling.
I
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SERUM PROTEINS INHIBIT URATE TRANSPORT IN RABBIT
PROXIMAL TUBULES. J.J. Grantham, R.J. Tannertm,
R.M. Edwards, ,J.A. Kennedytm, and A.M. Chonko.
Univ of Kansas Med Ctr, Dept Med, Kansas City, KS.
Urinary urate is derived principally from renal
tubule urate secretion. In a recent study (AJP,
F590, 1983) we showed that ordinary rabbit serum
reversibly inhibits transtubular secretion and
basolateral uptake of urate in isolated rabbit
proximal (S2) tubules. To define further the
mechanisms of inhibition of urate transport we
masured tissue to medium (T/M) ratios of
C—urate (lO0_1400 M in medium) in isolated
non—perfused segments. We found that a basal
isotonic medium containing bovine serum albumin,
Na, K, Cl, HCO3, Ca, Mg, P and glucose gave
maximal T/M ratios of,vlO:l after 30 minutes of
incubation at 37°C, pH 7.11. Alanine, citrate andlactate, usual components of the media used for
most isolated tubule studies, individually
reduced urate T/M by 17, 19, and 23%, re-
spectively. Medium containing all three sub-
strates reduced urate TIM by 111% in comparison to
basal medium. Pooled samples of rabbit, bovine
and human serum reduced T/M urate by 52,72 and
71%, respectively, in comparison to basal medium.
Dialysis of serum in basal medium did not alter
the inhibition of urate T/M, thereby eliminating
dialyzable serum solutes as the cause of in-
hibition. Equilibrium dialysis showed minimal'
binding of urate to serum proteins. These
studies indicate that ordinary nondialyzabLe
serum proteins inhibit urate transport. We
suggest that serum proteins may modify urate
secretion by interacting with urate transport
receptors in the basolateral membranes of
proximal tubules.
/.47
CELLULAR MECHANISMS INVOLVED IN THE STIMULATION OF
INDIVIDUAL IN VITRO PERFUSED RECTAL GLAND (RG) TU-
BULES. R Greger, E Schiatter, F Wang, J Forrest Jr.
Max-Planck—Inst., Frankfurt, FRG, New Haven, CN.
Ca. 200 R6 were perfused by the Burg's method. Transepi—
thelial PD(PD ), resistance (Rt), the PD across the basolateral
cell membranetPDb), the voltage divider ratio (VDR)transmem—
5rane resistance across the apical divided by that acrocss he
basolateral .flembrane and intracellular ion activities 5$, act,
4..(mmol l , double barrelled microelectrodes) were measured.
Pilot series indicated that secondary active Cl —secretion in
+ + + —+ . +the RG involves: (Na +K )—pump, Na 2C1 K carrier and a K
conductance at the basolateral membrane, and a Cl conductance
across the apical membrane (g). In further series the dta of
nonstieulted (NS) RG were6compared to stimulated RG: 10 M db—
cAMP, 10 M adenosine, 10 M forscolin (S).
PDt(mV) Rt(*cm2) VOR PD (my) a (ui*4) 4,. (4)
NS
—1.1+0.2(35) 41+7(13) 29+13(3) —85+4(157) 122+11(8) 45+k(29)
S ..11.11(67) 272(47) 4+'4(33)—7ç.4(260)10922(4) 38+4(36)
Apparently stimuation increases reduces Rt 8n the account
of increasing g, ae. is slightly reduced, but aK stays fairly
constant. In a next series S and NS state were obtained for in-
dividual cells (51g. Ihe results were identical. In addition,
we observed that a,M.wes low in NS cells: 11 • 3 and rose upon S
to 30 + 9 (4). In further experieents we attempted to define
more directly which of the alterations in the cell: increase in
in basolateral carrier rate or in (Ne'+K4)ATPase activity
comes first. We4showed that the carrier, upon removal of furo—
semide (FUR,10 M) was running similar speed in and NS state.
Inhibition of the (Na+K')ATPase by ouabain (10 M) was clearly
dpendent on the rate of the carrier, and that the increase in
g.,occurred also when the carrier was inhibited by FUR. We con-
clude that the primary event in stimulation is the opening of
apical Cl —channels, that the carrier r8te is linked to this
primary event, and that the (Na'+K4')—ATPase activity depends on
the rate of the carrier. Supported by Deutsche Forschungs—
gemeinschaft Cr 480/8—1.
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HYDRAULIC AND ELECTRICAL PROPERTIES OF THE
A2HIUMA DILUTING SEGMENT: EVIDENCE FOR CELLULAR
HETEROGENEITY. W.B. Guggino. Dept. of Physiol.,
The Johns Hopkins Univ., Baltimore, MD 21205.
The hydraulic and electrical properties of in-
dividual cells of isolated and perfused Amphiuma
diluting segments were measured with video—optical
imaging techniques and with conventional micro—
electrodes. The hydraulic permeability (Lp) was
determined from the initial rate of change in cell
volume following a 50 mOsmol reduction in osmolal—
ity. Apparent transference numbers (tK and tCl)
were calculated from a change in basolateral cell
membrane potential (Vbl) following a change in
either K+ or Cl concentration. Reducing bath
osmolality causes cells to swell non—uniformily.
At least two groups are evident with Lps of 3.2
0.8 X iO' and 1.2 0.1 X i4 cms1.OsmOl.
Electrical properties are also heterogeneous. In
one cell type, Vbl is —61 2mV, apical membrane
tK is 0.34 0.07, basolateral membrane tK and tcl
are 0.46 0.07 and 0.73 0.11 respectively. The
hyperpolarization of Vbl following luminal appli-
cation of 5 X 105M furosemide is —25 3 mV.
Thus these cells have a low relative apical K+
conductance, a high relative basolateral K+ and C1
conductance, and a large response to furosemide.
In another group, Vbl is —62 2 mV, apical tK is
0.70 0.05, basolateral tK and tCl are 0.04 0.02
and 0.09 0.02 respectively, and the furosemide
induced Wbl —15 2 nV. In contrast, these
cells have a large relative apical K conductance
and small relative basofateral K+ and Cl conduc—
tances consistent with a lower response to luminal
furosenide. These results suggest that the
diluting segment is a mosaic of cells with
different properties.
SODIUM AND POTASSIUM DEPENDENT CHLORIDE TRANSPORT
IN PLASMA MEMBRANE VESICLES FROM MAMMALIAN THICK
ASCENDING LIMB OF RENLE'S LOOP AND ELASMOBRANCH
RECTAL GLAND. J. Hannafin*, E. Kinne_Saffran*,
and R. Kinne. Albert Einstein Coll. of Medicine,
Bronx, N.Y. and MDIBL, Salsbury Cove, Maine.
Mammalian thick ascending limb of Henle's loop
(TALH) and the rectal gland of Squalus acanthias
actively transport chloride in a sodium and potas-
sium dependent, loop diuretic sensitive manner.
To investigate directly the role of Na and K in Cl
transport across these epithelia, microsomal mem-
brane vesicles were isolated from medullary TALH
cells and basal lateral plasma membrane vesicles
were prepared from rectal gland. 36C1 uptake was
measured by a rapid filtration technique. Both
fractions exhibited bumetanide sensitive Cl uptake
which was abolished when Na or K were removed from
the incubation media. This Na, K dependent, Bu—
metanide Bensitive Cl flux was observed under gra-
dient as well as tracer exchange conditions, but
was not inhibited by 1O4M SITS (4 acetamido —4'
isothiocyanatostilbene 2, 2' disulfonic acid).
In addition, the effect of Cl on the high af-
finity binding of the loop diuretic 3H—Piretanlde
to rectal gland plasma membranes was investigated.
Cl decreased binding in a dose dependent manner:
addition of 400 mM Cl resulted in an 83% decrease
in binding while 600 mM Cl abolished Piretanide
binding. Further studies indicate that Cl and
Piretanide compete for binding site(s) on the Na,
K, Cl cotransport system. These data demonstrate
Na, K dependent Cl movement in plasma membrane
vesicles and provide strong evidence for the
operation of a Na, K, Cl cotransport system in
active Cl transport by thick ascending limb of
Henle's loop and rectal gland.
'56
/ UNINEPHRECTOMY AND DIETARY PROTEIN EXCESS ENHANCE/ Na—H EXCHANGE IN RAT RENAL BRUSH BORDER MEMBRANE
tJ VESICLES (BBMV). RC Harris,* JL Seifter,* and BM
Brenner, Brigham and Women's Hosp., Boston, MA.
Ablation of renal tissue leads to compensatory
increases in GFR of the remnant kidney, an effect
modified by dietary protein intake. The present
study examines Na transport in BBMV from uni—
nephrectomized (UNX) or sham operated (5) rats fed
6% (low) or 40% (high) protein (P) diets. Na—H
exchange rates were determined as 10 sec 1 mM 22Na
uptakes in presence of a pH gradient (PHIN= 6.0;
PHOTJT 7.5). (1- denotes p<.O5 vs 6%P for UNX and
S.) UNX 40%P UNX 6%P S 4O%P 56%P
GFR/kidney 2.2±.2SEj- 1.6±.1 1.9±.lf 1.2±.1
22Na uptake 3.3±.2t 2.3±.1 2.5±.lt 1.8±.2
GFR and Na flux for rats fed standard 24%P were
intermediate to values for 6% and 40%P. Dietary
protein excess also increased Na flux by 40% under
non—pH—gradient conditions. In both UNX and S
rats Na flux inhibitable by 1 mM Amiloride was 70%
greater in the 40%P vs 6%P group. Thus, dietary
protein excess in either UNX or S was associated
with increases in GFR (mi/mm) and Na—H exchange
(nmol/mg prot). UNX also increased both GFR and
Na—H exchange at each level of protein intake,
relative to S. Na and H conductance did not dif-
fer between groups. Kinetic studies of Na uptake
in UNX (40% vs 6%P) showed no change in Kin: 6.8 vs
6.6 mM; but a significant increase in Vmax: 240 vs
173 nmoles/mg prot/min, suggesting an increased
number of Na—H exchange sites. We conclude that
Na—H exchange in renal BBMV increases in activity
after UNX, an effect that parallels increases in
GFR. Since high protein diet itself increases GFR
and Na—H exchange, the effect of UNX on Na—H
exchange may be mediated by GFR per Se.
V/
BICARBONATE DEPENDENT CELL VOLUME REGULATORY
INCREASE (VRI) IN MOUSE MEDULLARY (mTAL) BUT NOT
CORTICAL (cTAL) THICK ASCENDING LIMBS.
S.C. Hebert, Dept. of Internal Medicine, Univer-
sity of Texas Medical School, Houston, Texas.
A computer-assisted optical technique coupled
with conventional electrical methods were used to
assess the VRI response to hypertonic bathing
media and its relation to transpithelial trans-
port and conductance (Ge,mS cm ) in isolated
microperfused mouse TAL. Tubule segments were
perfused and bathed with 25mM bicarbonate—contain-
Ing (KRB) or bicarbonate—free solutions. Since a
50 mOsm reduction in KRB bath solutions, but not
in KRB perfusate, increased cell volume in both
mTAL and cTAL, basolateral but not apical cell
membranes were water permeable. An increase in KRB
bath osmolality from 290 to 340 mOsm/Kg H 0, with
either NaCl or mannitol, rapidly (<30 sec de-
creased tubule cell volume by 15.1 + 0.9% in both
segments followed by return to contiol volume
within 2 mm in mTAL but not in cTAL. During this
VRI in mTAL, the transepithelial voltmge, Ve(mV),
and equivalent flux, Je(pEq sec1 cm), decreased
by 2.6 + 0.9 (P< 0.014) and by 2660 + 900 (P< 0.05)
respectively, but Ge did not change TtGe = 2.6 +3.2). In mTAL, elter symmetrical removal of HC
or addition of 10 M ethoxzolamide to KRB bath hd
no effect on control Ve, Je or Ge values but
completely abolished VRI. In KRB solutions lO4M
lumen furosemide abolished Ve and Je, but had no
effect on VRI. In conclusion, in the mouse TAL
the VRI response is: present in mTAL but not cTAL
independent of net NaC1 absorption; and mediated
by a HCO-dependent salt entry mechanism located
in basolBteral membranes.
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EFFECT OF CHRONIC RENAL DENERVATION ON SODIUM
BALANCE IN RATS WITH ADRIAMYCIN NEPUROPATHY.
Paul R. Herman* and Gerald F. DiBona. Dept. Int.
Med., Univ. Ia. Col. Med. & VANC, Iowa City, IA.
To assess the role of the renal nerves in the
sodium retention of nephrotic syndrome, cumula-
tive Na balance (dietary Na intake_UN V) was
measured on normal and low sodium diet after sham
or renal denervation (DNX) in normal (N) or adria—
mycin (A,3.5 mg/kg i.v.) treated rats.
N—Sham N-DNX A—Sham
12 10 354
2.4 2.4 1.2
.74 .91 .63
U prot, mg/24h
S aib, g/dl
S cr, mg/di
Cumulative Na
balance, mEq
normal Na, day 0—12 2.64 3.03 4.41 3.42
low Na, day 13—23 2.75 2.68 4.43 2.35
A rats developed proteinuria and hypoalbuminemia
with preserved serum creatinine. On normal Na
diet (day 0—12), cumulative Na balance was not
affected by DNX in either N or A whereas it was
significantly greater in A—sham than N—sham (p<
0.05). On low Na diet (day 13—23), cumulative Na
balance was unchanged in N—sham and A—sham where-
as it significantly decreased (p<O.Ol) in both
N—DNX and A—DNX. The absolute or fractional
decrease was significantly greater (p<O.Ol) in
A—DNX (—1.07±.22 mEq or 31%) than in N—DNX (—.35±
0.6 or 12%).
Conclusion: In adriamycin treated rats on a
normal Na diet, renal denervation does not affect
renal Na handling whereas, on a low Na diet,
renal denervation results in a larger decrease in
cumulative Na balance compared to non—adrismycmn
treated rats. These results support the view
that the renal nerves contribute to the augmented
renal Na retention of adriamycin nephropathy.
I '73V ALDOSTERONE INDEPENDENT MECHANISM IN RENAL POTAS-
SIUII ADAPTATION. David Hirsch*, Michael Kashgarian
and John P. Hayslett. Departments of Medicine and
Pathology, Yale Sch. of Medicine, New Haven, CT.
Chronic K loading stimulates K secretion, and in-
creases PD and basolateral membrane (BLIl) area in
the initial collecting duct (lCD). Since K loading
also induces aldosterone (Aldo) production, and Aldo
causes the same transport phenomena in target tis-
sues, such as the cortical collecting tubule (CCT),
hyper-Aldo could play a major role in the mechanism
of renal K adaptation due to K loading. To deter-
mine whether the lCD is a target site for theaction
of Aldo studies were performed in the intact rat
and adrenalectomized animals (Adx) with selectedre-
placement of adrenal hormones. In intact rats the
PD in the lCD was not increased above control (-33.8
mV, lumen negative) in animals on a Na free
diet for 7 days, in contrast to a significant in-
crease (p<0.O5) to -41.9±2.6 mV after chronic K
loading. Additional studies were performed in Adx
with replacement of basal plasma levels of cortico-
sterone (4 1.ig/dl) and either basal Aldo (5 ng/dl)
or high Aldo (105 ng/dl) on a regular or high K di-
et. Compared to the PD of -40±3 mV in Adx with
basal Aldo, the PD was not increased in the group
with high Aldo. In contrast, on a high K diet PD
rose to -47±1 mV (p<O.OS) in Adx with basal Aldo
and to 50±3 (p<O.O5) in Adx with high Aldo. Morple-
metric studies, however, were consistent with a Al-
do induced rise in ion movement in lCD cells since
BLM area increased significant (p<O.O5) above con-
trol 2.5±0.1 u2/i3 (Adx-basal Aldo) in both Adx-
high Aldo and K loaded Adx. These data suggest that
1) K loading affects K transport by a Aldo indepen-
dent mechanism in lCD, 2) the lCD is a target site
for Aldo action and 3) the action of Aldo is not
identical in ICO and CCT.
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PATCH—CLAMP RECORDINGS FROM CULTURED AMPHIBIAN KID-
NEY CELL (A6). M. Hunter, B.J. Cohen, J.N. Forrest
& G. Giebisch. Dept. of Physiology, Yale Univ. Sch.
Med., New Haven, CT 06510.
Ionic channels have been recorded in the apical
membrane of A6 cells (cultured toad kidney cells)
using the patch—clamp technique. Cells were grown
to confluence on plastic coverslips, after which
time dome formation was evident; only cells consti—
suting domes were studied.
All recordings were performed cell attached,
with sodium chloride or sodium gluconate buffer in
the pipette. Two channels are readily seen at the
cell resting membrane potential, one carrying out-
ward current, the other inward.
The outward channel has a slope conductance of
about 20 pS at positive potentials, and has a re-
versal potential of between 30—50 mV negative with
respect to the cell membrane potential. The in-
ward current has a slope conductance of about 4 pS
at negative potentials and reverses around 50—60
mV positive to the membrane potential.
Assuming an apical membrane potential of 48 mV,
cell negative (Walker & Biber, Fed. Proc. 42:5822,
1983) and intracellular ion activities similar to
those of amphibian distal tubules, then the gut—
ward current would most likely be du to a K —
channel, and the inward current a Na or non—sel-
ective cation channel.
ELECTRICAL CHARACTERISTICS OF MDCK CELL MONOLAY—
ERS. R.F. Husted, M.J. Welsh*, J.B. Stokes.
Univ. of Iowa, Dept. of Medicine, Iowa City, IA.
MDCK cell monolayers (passage 64—77) were
grown on Nucleopore filters or on collagen—coated
nylon esh. The resistance ranged from 52 to 2098
ohmcm (median:371; mean:480). The spontaneous
shortcircuit current was generally lees than 4
HA/cm . The effects of amiloride (10 M) and
Ba++ (5 mM) on transmonolayer conductance (Ge)
suggest that only a small fraction (<11%) of the
G is through the epithelial cells and that the
variability of G is primarily due to other fac-
tors. To evaluate the intracellular electrical
properties, monolayers were impaled from the
apical side. The apical membrane voltage ('Pa) was
—32±2 isV and the fractional resistance of the
apical membrane was 0.68±0.03 (42 impale—
ments in 9 monolayers). 'Pa and f exhibited a
wide range of values (—10.2 to —6.8 mV and 0.28
to 1.00, respectively). To determine whether this
variability resulted from functional variability
or impalement damage, cellular inpalements were
performed from the basoisteral side through
a collagen—coated mesh. 'Pa and R were not
significantly different from the values deter-
mined after apical impalement. The frequency dis-
tribution of 'Pa as well as had a similar shape
regardless of the membrane impaled. Step changes
in Na and K concentration revealed little Na con-
ductance on either apical or basolateral membrane
while the basolateral membrane had a readily de-
tectable K conductance. These results further
define the electrical characteristics of MDCK
cells and demonstrate the feasibility of intra-
cellular electrical measurements in epithelial
cells grown on permeable supports.
FEEDBACK INHIBITION OF NaC1 ENTRY IN NECTURU GALL-
BLADDER EPITHELIAI.. CELLS. Peter—Koch Jensen , and
Kenneth R. Sprimg, NIH, NHLBI, LKEM, Bethesda, MD
20205
When Necturus gallbladder epithelial cells are
treated with ouabain the cells swell rapidly for
about 30 minutes then stabilize at a cell volume 30
to 40% greater than comtrol. After longer times in
ouabain (> 1 hr.), cell volume decreases slowly to
below control. During the initial rapid swelling
phase cell Na activity, measured with microelec—
trodes, rises in proportion to cell volume indicat-
ing that the volume increase is due to NaCl entry.
Once the peak cell volume is achieved the quantity
of Na in the cell no longer changes suggesting that
NaC1 entry has been inhibited. We tested for inhi-
bition of apical NaCl entry during ouabain treat-
ment by suddenly reducing the MaCi concentration
in the mucosal bath. Thi8 maneuver caused rapid
cell shrinkage during the initial phase of the
ouabain experiment, but no effect on cell volume
occurred if the NaC1 reduction was performed during
the plateau or slow shrinkage period. The lack of
Sensitivity to the composition of the mucosal bath
occurred because of apparent feedback inhibition
of NaC1 entry. Reduction of the Na in the serosal
bath to 10 mM also inhibited apical NaCl uptake.
The slow shrinkage which occurred after one or
more hours of ouabain treatment was caused by KC1
cotransport out of the cell across the basolateral
cell membrane. KC1 exit was sensitive to the
transmembrane gradients of both ions and could be
inhibited by bumetanide. Thus Necturus gallbladder
epithelial cells respond to pump inhibition by
first increasing cell Na and volume due to continu-
ing NaC1 entry and then by inhibition of the apical
NaCl entry and activation of basolateral KC1 exit.
DIFFERENTIAL Na+ TRANSPORT EFFECTS OF ALDOSTERONE
(A) AND DEXAMETHASONE(D). D. Jorkasky*, 14. Cox,
and G.M. Feldnan*. VAMC, Dept. of Med., Univ. of
Pa., Sch. of Med., Phila., Pa.
To delineate the effects of steroids on Na+
transport in mammalian epithelia, we incubated in-
dividual, stripped rat colons in modified Ussing
chambers with A,D, or vehicle in the serosal med-
ium. Short circuit current(SCC) and potential
difference(PD) decreased over the first 3 hours in
all tissues, and then increased in A and D treated
colons while control colons were stable until con-
clusion of the experiment at the 7th hour.
Dose—response curves showed that D stimulated
SCC at a concentration 3 orders of magnitude less
than A. Maximal SCC (uaiups/cm2) at the 7th hr was
obtained with lO—5M A (2ll±21,n9) and 10—814 D
(185±18,n=9); SCC in control colons was 72±8,nl5.
Resistivities were not different in A,D, and con-
trol colons. Hi—directional flux studies showed
that net Na+ transport was 1.5 x SCC in all tis-
sues. A—induced SCC was inhibited by spironol—
actone(S) at an A:S molar ratio of l5OOO, where-
as a D:S ration of 1:50,000 was required to com-
pletely inhibit D—induced SCC. At the 7th hr
1mM nucosal amiloride inhibited 53±4% of A—induced
SCC compared to 33±4% of D—induced SCC (p<O.OOS)
and 35±4% of control SCC (p<O.O05).
Conclusions: l)direct comparison of steroid
effects in mammalian epithelia can be performed in
vitro; 2)D is a more potent stimulator of Na+
transport than A; 3)A—induced 3CC is more sensi-
tive to inhibition by S and amiloride than D—
induced SCC; 4)A and D may stimulate Na+ transport
by different pathways.
/.20
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EFFECT OF BATH POTASSIUM (K) CONCENTRATION ON P0-
TASSIUM TRANSPORT IN ThE PROXIMAL CONVOLUTEI) TUBULE
(PCT). J.S. Kaufman and R.J. Hamburger, Renal
Section, Boston VA Medical Center, Boston, MA.
We have demonstrated large bidirectional K
fluxes in the isolated rabbit PCT, with apparent
passive reabsorption and active secretion. In the
current studies we examine the effect of K concen-
tration ([K]) gradients on K transport (JK. pM/mm.
mm) in superficial (SF, n9) and juxtamedullary
(JM, n=13) PCT. Gradients were imposed by vary-
ing bath [K] (2,4, or 6mM/L) and maintaining per-
fusate [K] at 4mM/L. [K] in perfusate (P) and
collectate (CF) were determined by electron probe
microanalysis.
Bath [K] 2mM/L 4mM/L 6mM/L
SF-PCT
.60±.ll .43±.o8b .48±.06
CF/PK .96±.03 l.04±.OSb
4.36±1.32 _o.19±1.igb .3.42±i.44b,c
JM-PCT
.88±.10a .87±.oga .83±.oga
CF/PK .97±.02 11202a,b 1,25±.02a,b,c
4.53±1.06 1•6289b _7.31±1.12a,b,c
Significantly different (p0.O5) than a)SF
b) 2mM c) 4mM; .J is in nl/min.mm.
Net potassium transport varied with the bath to
lumen gradient. All tubules showed net secretion
with the 6mM K bath, and net reabsorption with the
2mM K bath. Apparent K permeabilities were calcu-
lated from the slopes of the lines relating K gra-
dient to In SF-PCT the value was 1.94±0.34
pM mnr1min'inM-1 significantly less than the value
of 2.96±0.37 in JM-PCT (pO.O5). These results
indicate relatively high permeabilities in the PCT,
allowing for a significant effect of transtubular
K concentration gradients in determining net 3K•
PURIFICATION N a-mBZ rIzAa'Ict OF Hr1'414.N M'RIAL
N.TRIUPJTIC FICIOR. Imre Kifor*, David J. Levenson
Donald C. Ohuoh and Victor 3. Dzau*. Hypertension
tbit, Brigham and Wan's Hospital, Harvard Med.
Sclx,ol, Boston, M.
&tracts of meinralian atria contain a ootent
natriuretic substance (ANF). Highly purified ANF
from human atria has not been available for char-
acterization. We report the partial purification
of human NIP using a 6-step procedure. Human sur-
gical and cadaveric atrial specinens re hanD-
geni zed in 6M guanidine followed by sonication and
centrifugation. Guanidine treatnent resulted alinDst
calete solubilization of the atrial tisste and
significant denaturation of enzynes and proteins,
rendering the NF preparation stable during sub-
sequant steps. Filtration through an Amicon filter(1 exclusion 30 Ed.) resulted in elimination of
98% of proteins dissolved in guanidine. The ultra-
filtrate was subject to HioCel P-b and QI-BioGel
chromatography. Fractions containing natriuretic
activity, using the in vivo rat bioassay, re
pooled and further purified using the novel, high
capacity, fast protein liquid cation exchange
chromatography o lumn (!'Iono -S) and reversephase
HPLC.ihe final product was highly prifled, with
specific activity approx.2D00 E Na /10mm/a prot.,
representing approx 35000 fold purification. Ojm-
pared to purified rat preparations, it apcears to
be less active. Further characterization of human
NIP will provide insight into the nature of this
material and its possible role in body flui.1 hcneo-
stasis.
'.39
/ EFFECTS OF VASOPRESSIN (VP) ANTAGONIST ON THE/ CELLULAR ACTION OF VP IN ISOLATED TUBULES. J.
Kim, M. Dillingham,* S. Summer,* and R. Schrier.
Dept. Med., Univ. Colorado. Med. Sch., Denver, CO.
The effect of an arginine vasopressin (AVP)
analogue, [1— (B—mercapto—B, 8—cyclopentamethylene—
propionic acid), 2—0—ethyltyrosine, 4—Valine] AVP,
[d(CH2)5Tyr(Et)VAVP], was studied on the activa-
tion of adenylate cyclase (AC) various hormones
in isolated renal tubules, and H—AVP binding to
the renal papillary membranes (RPM) of the rat.
The net water flux across the renal cortical
collecting tubule (CCT) of the rabbit was also
studied. The AVP analogue (AVP ANG) significantly
inhibited the AC stimu}ation by AVP in the CCT
(basal 13.42±1.21; 10 M AVP 37.39±5.25; AVP+lQ N
AVP ANG l7.37+l97; p<.02) and papillary (basal
46.94±9.06; 10 'M AVP 593.79±56.46; AVP+10 N AVP
ANG 271.53+78.65; p<.O25) and_edullary collecting
tubules8(basal 26.67±4.40; 10 N AVP 132.23±18.96;
AVP+lO M AVP ANG 51.03±7.24; p<.02), and medul—
lar thick ascending limb (MA) (basal 7.42+0.92;10 N AVP 43.75±4.58; AVP+10 M AVP ANG 15.44±
4.72; p<.005). In contrast, the AVP ANG did not
have any effect on the AC activation by parathy—
roid hormone in the cortical thick ascending limb,
by glucagon in the MAL, or by calcitonin in3the
CCT. In addition, the AVP ANG blocked the H—AVP
binding to the RPM. Further studies in the
isolated, perfused rabbit CCT, the enhanced net
water flux induced by AVP was completely blocked
by this AVP ANG. These results indicate that the
AVP ANG, d(CH2)çTyr(Et)VAVP, blocks the hydroosmo—
tic effect of AVP by specifically antagonizing the
cellular action of AVP at the specific nephron
target sites of action of AVP.
/75
VASOPRESSIN ANTAGONIST-ASSOCIATED AQUARESIS
IN DOGS. L. B. Kinter, W. Mann,* G.Heckman,*
W. Huffman, M. Gross,* and F. Stassen,*
Dept. of Pharm.,&nith Kline & French,Phila.,
PA 19101.
Vasopressin (VP) antagonists have previously
been reported ineffective in antagonizing
VP—associated antidiuresis in dogs (Brain Res.
60:413, 1983). We now report the analog
d(CH2)5D-tyr(Et)VAVP (SK&F 101498) the first
potent aquaretic in this species. In conscious
hydrated dogs infused pith VP (0.25 ng/kg/min)
urine osmolality increased from 69 to 822 mOsm
and urine flow decreased from 5.0 to
0.2 mi/mm. Concurrent infusion of SK&F 101498
(0.25 ug/Kg/min) completely blocked the
VP response,. The effect was dose dependent and
no significant changes in electrolyte
excretion, GFR, RPF, MAP and renin release
were associated with drug administration. SK&F
101498 (30 ug/kg) also produced substantial
dilution of urine in 18 hr hydropenic dogs.
To investigate the molecular mechanism of
SK&F 101498-stimulated aquaresis we measured
inhibition of VP-stimulated adenylate cyclase
in dog renomedullary membranes. SK&F 101498
was a potent, competitive anagonist with an
inhibition constant (1.2x10 M) approaching
the actiytion constant of VP in this tissue
(5.1x1O''M).
We conclude that SK&F 101498 is a potent
diuretic in conscious dogs and that the
mechanism is inhibition of VP-stimulated
renomedullary cAMP formation. SK&F 101498 is
to our knowledge the first VP antagonist
that is an effective water diuretic
(aquaretic) in dogs.
Abstracts 305
PRESSURE NATRIURESIS DURING SALINE EXPANSION
IN NEWBORN AND ADULT DOGS Leonard I. Kleinman,
Robert 0. Banks, Univ. of Cincinnati Med. Ctr.,
Dept. Pediatr. and Physiol. Cincinnati, Ohio
Pressure natriuresis was studied in
anesthetized saline expanded adult (n=1O) and
neonatal (n23) dogs. One group (Protocol B)
received ethacrynic acid and amiloride to block
distal nephron function. The other group (Proto-
col A) had all procedures done without diuretics.
Renal arterial blood pressure was raised 20—30
twnHg by bilateral carotid artery occlusion and
then lowered in steps by partially occluding the
aorta proximal to the renal arteries. In Protocol
B carotid occlusion produced increases In absolute
and fractional sodium excretion in both adult and
newborn dogs. When renal blood pressure was
lowered to pre—occlusion values by aortic con-
striction. sodium excretion returned to normal
indicating that the natriuretic effect of carotid
occlusion was due to the increase in blood pres-
sure without significant neural effects. As renal
blood pressure rose, Na reabsorption per ml GFR
fell (p<.O1). For each nnHg increase in blood
pressure there was greater inhibition of Na re-
absorption in the puppy (0.55 uEq/ml) than in the
adult (0.18 iEq/ml. p< 0.05). In Protocol A. in-
hibition of sodium reabsorption due to increases
in renal perfusion pressure was less than that
occuring in Protocol B (p<.05) indicating that
some of the sodium escaping proximal nephron re-
absorption was reabsorbed distally. Results of
these studies indicate a) pressure natriuresis Is
primarily a proximal tubular event, and b) the
sensitivity of the proximal tubule to changes in
renal perfusion pressure is greater in the
newborn than in the adult kidney.
SPECIFIC INCORPORATION OF A PHOTOACT,L
AMILORIDE ANALOG INTO URINARY MEMBRANES
AND IDENTIFICATION OF BINDING PROTEINS BY
SDS—PAGE. P. Kleyman*, D. Landry*, C.
Ashbaugh*, T.Cragoe* and Q. A1—Awqati.
Columbia tJ.,New York and Merck Sharp &
Dohme, West Point, Pa.
Na transport across the apical membrane
of tight epithelia occurs through a sodium
channel which is inhibited by amiloride.
We used the amiloride analogs benzamil
(GA) and bromobenzamil (BrGA) to study
high affinity binding sites in microsomal
membranes prepared from bovine (B) and rat
(R) kidney cortex, and toad bladder (T) by
differential3centrifugation. Scatchard
analysis of H—GA binding to microsomes,
using equilibrium dialysis (ED), revealed:
B R T
KD (nM) 6.8 2.6 11.5
Number of sites(pmol/mg) 149 19 23
Photolysis at 360 m using a Hg arc
lamp with B and 2OnM H—BrOA resulted in
incoporation in a time dependent manner of
27 pmol/mg of TCA precipitable protein,_6
which was reduced in the presence of 10 M
GA by 11+1 pmol/mg. Photolysis with un-
labeled BrGA followed by thorough3washing
to remove unreacted drug reduced H—GA
binding sites, measured by ED, by 36%.
DS—PAGE of B photolysed with 20 nM
H—BrOA + luM GA revealed three peaks of
specific incorporation into proteins with
apparent MW of 47—51K, 79—88K, and 175K.
These proteins may be integral components
of the atuiloride sensitive sodium channel.
47
/STRUCTURAL HETEROGENEITY OF THE THICK ASCENDIG
' LIMB (TAL) OF THE RAT KIDNEY. Bruce C. Kone,
Kirsten M. Madsen, and C. Craig Tisher, Division of
Nephrology, University of Florida, Gainesville.
Segmental heterogeneity is present in the TAL
with respect to certain enzyme activities and
transport events. The purpose of this study was to
determine if structural differences also exist in
the TAL of the inner cortex (IC), and the outer
(OS) and inner stripe (IS) of the outer medulla.
Kidneys were fixed by perfusion with glutaraldehyde
for electron microscopy. Cross sections from 5 TAL
in each of the 3 regions from each of 5 animals
were analyzed. Direct measurements revealed that
cells were significantly taller in the IS than in
the OS and IC. Surface density (Sv) and surface
area per nm tubule (ST) of apical and basolateral
plasma membranes and volume density (Vy) of mito-
chondria were determined by morphometric analysis.
SV,fl51/m
apical basolateral
ST,m/rm x 1O
apical basolateral
IC 455±39 2546±142 189±18 1005±56
OS 316±10 2460±142 114± 7 883±55
IS 176±11 2349±177 88± 5 1180±78
and ST of the apical plasma membrane increased
significantly from IS to OS and from OS to IC. ST
of the basolateral plasma membrane and the of
mitochondria were significantly greater in the IS
than the OS. No differences were observed in these
parameters between the TAL of short- and long-
looped nephrons. These results demonstrate signif-
icant quantitative differences between these three
segmeits of the rat TAL and provide morphological
support for the known functional heterogeneity
that exists in the TAL.
8O
RENORENAL REFLEXES: LOCALIZATION OF THE NEURORE—
CEPTOR COMPLEX AND LEVEL OF INTEGRATION. U.C.
L.A. Olson* & G.F. DiBona. Dept. Int.Med.
Univ.Ia.Coll.Med. & V.A. Med.Ctr, Iowa City. IA.
In rats increased ureteral pressure (UP)(MR)
and retrograde ureteropelvic perfusion of 0.9 M
NaCl at UP 0 mm Hg (CR) each increases ipsi—
lateral (IL) afferent renal nerve activity (ARNA),
decreases contralateral (CL) efferent RNA (ERNA)
and increases CL V and UN V. To assess whether
this reflex response was licited by activation of
a neuroreceptor complex in the region of the renal
pelvis renal MR or CR were stimulated before and
during pelvic administration of lidocaine
(5 ug/ml). Prior to lidocsine MR increased IL
ARNA from 25.5±2.5 to 49.4±1.7 Hz (p<O.O5, N6),
decreased CL ERNA from 45.8±1.6 to 15.0±3.0 Hz
(p<O.O5, N—6), and increased CL V and U aV 46±12
and 56±13% (p<O.OS). CR increased IL ARN from
26.9±2.5 to 46.1±1.8 Hz (p<O.O5. N6). decreased
IL ERNA from 45.8±1.6 to 16.1±3.7 Hz (p<O.OS, N6)
and increased CL V and U V 50±5 and 86±10%
(p<O.O5). Lidocaine did t affect basal IL ARNA,
CL ERNA or CL V and UN V but abolished the renal
electrophysiological Jd functional responses to
MR and CR stimulation. To assess the level of in-
tegration of the neural reflex response MR and CR
were stimulated 24 hrs after spinal section at T6;
ERNA was reduced. MR and CR did not affect IL
AREA (N=6), CL ERNA (N—6) or CL V and U V.
Conclusion: These results suggest tt renal
mechanoreceptor (MR) and chemoreceptor (CR) stimu—
lation produce a CL inhibitory renorenal reflex
elicited by activation of a neuroreceptor complex
in the region of the renal pelvis and integrated
at supraspinal level.
/.56
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NEPHRON LOSS ADAPTATION FOR POTASSIUM IN CHRONIC
RENAL DISEASE: AN INBORN PHENOMENON? G. Krishna,
D. Shapiro,* M.S. Shapiro*,N.S. Bricker. UCLA,
Program in Kidney Diseases, Los Angeles, CA
Approximately 2% of total body K resides in the
ECF: yet regulation of ECF K concentration occupies
a high priority in the hierarchy of biologic con-
trol systems. Uremia was induced in sequential
stages in two groups of rats. Op A (K adapted)
received 2.5 mEq of K/bid throughout. In Gp B (un-
adapted) K intake was reduced in proportion to renal
mass; to a final value of 1.3 inEq. Gp C was normal.
GFR was equal in the uremic groups. Each rat was
subjected to an I.V. challenge of K (500 MEq in 60
nun.). The response of A was compared with B and
both were compared with C. Basal FEE was elevated
in A but not in B or C. K was slightly decreased
in B. The extrarenal uptake of the challenge load
of K and its re—entry into ECF were equal in A & B
during the first hour; moreover there was no sig-
nificant difference in the % of total load seques-
tered at 120 mm. Values in C were much lower. Aand
B both exhibited a magnified kaliuretic response and
which was as marked in B as in A. In conclusion,
both the extrarenal and the renal adaptations for K
were present in the unadapted group. They seemed
to pre—exist the need, to be inborn, to be inde-
pendent of the prior excretory requirements per
nephron for K and to be coupled directly to nephron
loss. Nephron loss adaptation for Na in adaptedrats
is as effective (without an extrarenal component) as
that for K; however, the Na adaptation requires
prior exposure to Na and the need to increase Na
excretion/nephron.
.39
CHARACTERIZATION OF ALPHA—ADRENERGIC MODULATION OF
A D H HYDROOSMOTIC EFFECT IN RABBIT CORTICAL CDL—
LECTING TUBULE (C C T). R. Krothapalli, W. N.
Suki, Baylor College of Medicine, Houston, Texas.
InhibItion of the hydroosmotic effect of AD ii on the
rabbit C CT by the non—specific alpha—adrenerglc ago-
nist phenylephrine (PE), and Its reversal by the non-
specific antagonist phentola mine, was recently repor-
ted. To characterize the receptor responsible for this
effect studies were performed on C CT's perfused in
vitro at 25°C using 125 mOsm/kg perfusate and 250
m Osm/kg bath. In addition to PE(10 6 N), compounds
added to the bath were the natural catecholamine
norepisephrine (NE,10 6 11), the 02 agonist clonidine(CD,10 M), the e antagonist prazosin (PZ,l0 91),
the 02 antagonit yohimbine (Y,106M), and
the blocker propranolol (PR,10 M). The results
were:
Jvt Jvt
1.ADH (100 U/mi)
ADH+PE
t39 4. ADH+PR D.6
0,72 ADH+PR+NE 0,54
ADH+PE+PZ 0.71 ADH+PR+NE+PZ 0.60
2. AD H + P E
ADH+PE+Y
3. ADH
A D H + C D
AD H + C D + V
0.78k 5. AD H + PR + NE 0.70*
1.46 ADH+PR+NE+Y 1.41
1.64k t ni/mm/mm.
0.42k *Smgnificantly different
1.60 from preceding value.
We conclude that: 1) Alpha adrenergic agonists
directly and reversibly inhibit the hydroosmotic effect
of ADH on the CCT, 2) a, adrenergic receptors are
responsible for this effect and 3) the native cate—
cholamine, NE, exerts a similar effect.
V.39
DYNAMICS OF NUCLEOTIDES IN DISTAL TUBULAR
SEGMENTS OF MICE WITH HEREDITARY NEPHROGENIC
DIABETES INSIPIDUS (NDI). Eiji Kusano, Ahad
N.K. Yusufi,* Julie Werness* and Thomas P.
Dousa. Mayo Clinic, Rochester, Minnesota.
We found previously that in MDI mice, the
high activity of cAMP phosphodiesterase in
medullary collecting tubule (MCT) prevents the
increase in cAMP content in response to
vasopressin (VP). However, under all tested
conditions, cAMP levels in MCT of NDI mice were
much lower than in controls; now explored which
factors might account for this defect. ATP and
MAD levels were determined in MCT and in
medullary thick ascending limb of Henle's loop
(MAL), along with levels of cAMP. In the
presence of 1O6M VP and 0.5 mM MIX, the cAMP
levels in MCT were l x lower in MCT of NDI mice
compared to controls; however, the ATP levels
were not different and NAD levels were even
higher (+26%) in MCT of NDI mice compared to
controls. ATP levels were not different between
MCT and MAL in normal mice and only slightly
(—27%) lower in MAL of MDI mice. Forskolin
(FOES) alone stimulated cAMP accumulation and
potentiated the effect of VP. In the presence
of VP + FOES + MIX, the accumulation of cAMP did
not differ between normal and NDI mice neither
in HAL or in MCT. In conclusion, deficient cAMP
accumulation in MCT of MDI mice is not due to
low level of ATP as a substrate for cAMP
generation. Under conditions of maximum
stimulation of cAMP generation and inhibition of
cAMP breakdown (VP + FOES + MIX), the cAMP
accumulation in MCT and in HAL of MDI mice can
be fully restored to values found in normal
mice.
MODIFICATION OF PHYSICOCHEMICAL PROPERTIES OF RAT
KIDNEY BRUSH BORDER MEMBRANE UPON AGING. D.
La4eunesse*, B. Carrière*, M.C. Glocondi*, C. te
Grlmellec* (Intr. by S. Carrière). University of
Montreal, Montreal, Quebec.
Kidney aging is associated with a wide range
of functional changes such as decreased renal and
cortical blood flow, glomerular filtration rate,
sodium handling, renal concentrating ability.
Recent studies with biological membranes of dif-
ferent sources showed increasing rigidification
with age. Thus, we wanted to evaluate any possi-
ble physicochemical modifications of the aging
Fisher 344 rat kidney brush border membrane
(BBM). Enzanatic studies of alkaline phosphatase
and y—glutamyltranspeptidase in 10 and 29 month
old rats showed reduced activity of both enzynes
in cortex homogenate and BBM upon aging. Fluo-
rescence anisotropy measurement (r) of 1,6—
diphenyl—1,3,5—hexatriene as probe increased from
0.218 0.001 for the BBM of the 10 month old
rats to 0.234 0.002 for the 29 month old rats.
This membrane rigidification wish age is accompa-
nied by a gradual decrease in "C—erythritol (0.5
nil) diffusion in BBM vesicles prepared from 10,
15 and 29 month old rats. Transient accumulation
of 3H—D—glucose in BBM vesicles of 29 month old
rats, under a 100 nil sodium gradient, was twice
as high as for the 10 month old rats. These
results demonstrate changes upon aging in the
physical state of kidney BBM, along with modifi-
cations of the membrane permeability and trans-
port properties.
I
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L/CHARACTERIZATION OF APICAL MEMBRANE IONIC PERMEA-
BILITY OF PROXIMAL CONVOLUTED TUBULES (PCI).
J.Y. Lapointe*, 3. Cardinal, and R. Laprade.
Université de Montra1, Montreal, Qu4bec.
In order to determine the relative importance
of Na+, K+ and C1 in the apical cell membrane
conductance, intracellular potentials ) and
ratios of apical to basolateral membrane resist-
ance (RA/RBL ) were measured in Rabbit PCI per-
fused in vitro in presence of various luminal so-
lutions. P1 is a control perfusate () lacking
glucose (G) and alanine (A). P2 is a P1 without
the other Na—co—transported anions (SO4, P04,
citrate and acetate). P2 Cycla is a P2 where all
C1 is replaced by cyclamate. P2 Chol and P2 K
are P2 where 110 mM Na is replaced by choline and
K, respectively. With c' mean values of BL and
RA/RRL (n = 45) were respectively —42.1 t 1.4 mV
and .5 0.3. In the following table, hyperpo—
larizations of BL and increases in RWRBL (meas-
ured 20 S after replacement of c) are given with
respect to control values:
BL (mV)
P1(n=5) —11
P2(n=5) —15
P2 + 1 mM Mill (n 5) —18
P2 Cycla (n = 5) —21
P2 Chol (n = 5) —20
P2K(n=5) —13
These results suggest that the apical membrane is
mostly conductive to Na, conductive to K but not
to Cl (the difference 1BL from P2 to P2 Cycla
is caused by the transepithelial diffusion poten-
tial). Na conductance is mostly coupled to G and
A while the other co—transport systems, as well
as simple diffusion, seem to be less important.
(.75
PHYSICOCHEMICAL PROPERTIES OF KIDNEY BRUSH BORDER
PREPARED VIA MAGNESIUM CHLORIDE OR CALCIUM CHLO-
RIDE PRECIPITATION METHODS. C. Le Grimelle*,
0. Lajeunesse, M.C. Giocondl*, S. Carrlêre.
University of Montreal, Montreal, Quebec.
According to laboratories, kidney brush border
vesicles (BBM) are prepared using either a CaCl2
or a MgCl precipitation step. Because of the
recognized effects of Ca++ on model and biologi-
cal membranes, we performed a series of experi-
ments to compare the physicochemical properties
of BBM Isolated using Ca (BBM-Ca) or
(BBM—Mg) as precipitating agents. BBM—Ca and
BBM—Mg were purified, in parallel, from rat kid-
ney tubule suspensions. Similar degrees of puri-
ty (Relative Specific Activity of Alkaline Phos-
phatase 15—17, low contaminations) were achieved
for both types of preparations. Membrane fluidi-
ty, estimated by fluorescence polarization
using 1,6—dlphenyl-1,3,5-hexatriene as probe was
slightly but slgriflcantly (P < 0.01) lower in
BBM—Ca ((r0/r—1)—1 = 1.28 0.01, 37'C) than In
BBM—Mg ((r0/r—1)4 1.21 0.01, 37'C). This
difference was maintained following treatment of
BBM—Ca with 10 mM EDTA. On the other hand, addi-
tion of Ca (1 to 10 mM) decreased the fluidity
of BBM-Mg to levels comparable to those of BBM—
Ca. Addition of Ca to BBM—Ca also lowered
their fluidity in a concentration dependent man-
ner. In accordance with their physical proper-
ties, diffusion of 3H—mannitol was reduced in
BBM—Ca vesicles when compared to BBM-Mg vesi-
des. This difference vanished when adding 1 mM
CaC12 to BBM—Mg. These results demonstrate that
the precipitation method used during membrane
isolation influences the physical state and the
permeability properties of the BBM vesicles.
RA/RBL ()
+17
+26
+33
+24
+38
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THE WATER TRANSPORT PATHWAY IN VASOPRESSIN (VP)
TREATED TOAD URINARY BLADDER. Sherman D. Levine,
Monica Jacoby* and Alan Finkelstein,* Albert
Einstein College of Medicine, Bronx, New York.
Ine increased water flow permeability (Pf) of
the VP— treated toad urinary bladder corresponds
closely to the frequency of particle aggregates
in the tissue's luminal membrane as visualized by
freeze-fracture electron microscopy. We
simultaneously determined Pf and diffusional
water permeability (Pdw) of the VP—induced water
pathway under conditions where tissue barriers
and bulk phase unstirred layers can be
calculated, and found that Pf/Pdw=17. As a
control, we determined Pf/Pdw for tissues treated
with luminal amphotericin B. In these tissues,
Pf/Pdw=3.7, a value very close to the value of
3.0 previously obtained in lipid bilayers.
Three models consistent with both Pf/Pdw17
and the impermeability of the VP induced water
permeation pathway to small nonelectrolytes are:
(1) long (—5OA), small radius (—2A) pores through
which 17 water molecules pass in single file; (2)
a "shower—head" like structure in which the stem
is long and of large radius (—15A), while the cap
has numerous short, small radius pores; (3)
Whereas the selective permeability to water
results from small radius pores, the large value
of Pf/Pdw arises from their location in the walls
of tubular vesicles 2.x in length and O.1x in
diameter that are functionally part of the
luminal membrane after having fused with it.
Aggregate—containing vesicles of these dimensions
have been reported to fuse with the luminal
membrane in response to VP stimulation, and have
been implicated in the VP—induced water
permeability response.
.jI)
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IN VITO EVIDENCE THAT REDtXID F [K) IS RATE-
Lfl4ITING FOR NPCL TRANSPORT BY THE THICK P3END-
ING LIMB (TPiL) IN K-DEPLErICt' (K-DEP). D.Z.
Levine, L.N. Peterson,* and H.-U. Gutsche.*
Depts. Medicine, Pediatrics and Physiology, Univ.
Ottawa, Ottawa, Canada.
We have reported (Kid.Int. 23:265, 1983) that
the K-Dep induced reduction in TAL transport is
significantly correlated with plasma [K] and can
be reversed within three hours after total bcxy K
is normalized (K-rep). To assess the role of ECF
[K] vs ICE [K] we measured TAL transport in K-dep
rats (plasma [K] = 2.1 mM) receiving an amount of
K uiva1ent to only 30% of the deficit in total
body K (K-infused). Further, to determine if
limiinal K is rate—limiting for Nl transport, we
measured steady-state [K] in fluid emerging fran
loops perfused with a proximal equilibriun solu-
tion with 5 mM K (5 K) or without K (0 K) in con-
trol and K-dep rats. TAL transport was assessed
by a micro stop-flow technique and in situ mea-
surements of tubular fluid conductivity. Iiops
were perfused as described above with 5 K or 0 K.
Fquilibriui [NaC1], was used as a measure ofTPiL transport. Despite the entry of K with 0 K
perfusate in K-dep rats, C is strikingly in-
creased (34.7 3.09 vs l3. 1.8 mM, p(.Ol).
Even when 5 K perfusate increased loop steady-
state [K] to that measured in control, TAL trans-
port is not corrected. In contrast, in K-infused
rats in which plasma K increased to 3.2 mM, the
defect in TAL transport was reversed. These re-
sults suggest that the restoration of peritubular
rather than lurninal [K] corrects the defect in
TAL transport in K—dep.
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J KINETICS OF AMINO ACID (AA) REABSORPTION IN INTACT
RATS. Greg Linder* and E.C. Foulkes. Depts. of
Environmental Health and Physiol., Univ. of
Cincinnati Med. Ctr., Cincinnati, Ohio.
Much of the quantitative information on renal
AA reabsorption results from work on single tu-
bules. We have adapted to the rat a modified
clearance technique developed for the Study of AA
reabsorption in the intact rabbit (Toxicol. Appl.
Pharmacol. 64:103, 1982). This procedure avoids
prolonged equilibrating infusions of metabolizable
compounds, with the probable formation by trans—
amination of competing AA. With the modified
technique renal aspartate reabsorption kinetics
can be determined in the intact rat, using arteri-
al infusions of labeled aspartate and 1 mm clear-
ance periods. Values thus obtained were compared
to results derived from single tubules (Silbernagl,
PflUgers Arch. 396:218, 1983). In the intact rat
values of 5.8 pmol/gm cortex/mm and 6.1 mM were
determined for aspartate Tm and KM, respectively.
Single tubule microperfusion techniques yielded
aspartate KM of 0.1 mM and Tm of 0.13 nmol/meter/
sec; assuming an outer tubular diameter of 30 Im,
inner diameter of 7 jm, spec. dens. 1.0, tubular
tissue weight equals 0.4 ug/mm. This leads to a
Tm of 20 umol/gm cortex/mi Clearly, kinetic
constants derived from the two techniques differ
substantially. Presumably this reflects nephron
heterogeneity; it re-emphasizes the difficulty of
extrapolating from the single tubule to the intact
kidney.
DIFFFRIH1IAL PEFMFABflJTLES CF BRINI RDFR (BB) AND
BaiI1ATFRAL (EL) VICLES OF RAT RFIAL CORTEX. M. S.
Iowitr, V. F. King*, and R. C. Abrameon. ftunt Sinai
School of Medicine, Ipt. of Med., New York, N.Y.
Using fluoreaent probes, the relative perneabilities to
K-i-, choline-, 11*, and G1— were studied in BE and BL nesibrane
vesicles obtained sinsiltaneously by differential
centrifugation and free flow electrophoresis (WE). Vesicles
prepared in 1(0 nfl nEnnitol, 10 nfl fris—HFPFII at pH 7.4 (NIH)
were diluted in MIII with 3j11 diS-C3—(5) (P.D. probe) or 6)11
acridine orange (pH probe). When fluorescence (F) stabilized
media were pulsed with KC1 or choline Cl (final conc. 50 aM)
andF recorded. These salts generated inside positive P.D.s
and provoked H efflux (KC1 > choline (1) in both BB and EL
vesicles. The initial P.D.s, observed 4 sec. after pulsing,
were greater in BB vesiclea; H efflux, however, was greater
in EL vesicles. In additional studies vesicles were incubeted
in NIH + 1(0 aM KCI for 3 h at 25°C and then diluted in MIII +
5-1(X) idl KCI + choline Cl (to naintain isotonicity) + 3)11
diS-C3-(5). When F stabilized valinanycin (9 jtl) ses added
and4F recorded. [Ku (determined fran the [Kb at whichAf
was zero post valinaTE'cin) sea 20.9±3.1 and 6.6±2.5 nfl in BB
and EL vesicles, respectively.
These studies provide evidence for conductive paths for K,
choline, and H in both BE and EL nsithranes. The finding of
different, but positive P.D.s after pulses of KCI and choline
CI, despite siniiltaneous H efflux, indicates that the
relative conductances (C) in both nsanbranes are 0(K)>
C(choline) > [0(01) + 0(11)]. The low [K]i in BE and EL
vesicles, despite prolonged incuhetion, indicates that KO.
permeability is very low in vesicles prepared with FFE; with
EL vesicles significantly less peniaant to KC1 than BE
vesicles. It appears that it is the low G(Cl) of both
nsanbranes that liniits vesicle uptake of KC1. S long as a
concentration gradient for KCL is sustained, the relative
conductances of these esabranes predict a persistent inside
positive P.O..
AXIAL HETEROGENEITY OF ANION AND WATER
TRANSPORT AND OF OSMOTIC WATER PERMEABIL-
ITY (Pf) ALONG THE RAT SUPERFICIAL PROXIMAL
CONVOLUTED TUBULE (SPCT). F.-Y. Liu*, M.G.
Cogan, and F.C. Rector, :Jr. CVRI and Dept. of Med.,
Univ. of Calif., San Francisco, CA.
The concentration profiles of bicarbonate, chloride
and inulin as well as the change in osmolality along the
length of the SPCT have not been previously measured
simultaneously. For this purpose, free-flow micropunc-
ture measurements were made sequentially from the
end-proximal tubule to Bowman's space in each of 10
tubules of hydropenic Munich-Wistar rats. Mean SNGFR
was 28.7 0.7 nI/mm and was stable during the repeated
punctures. Solute and water reabsorption was found to
be significantly different in the first mm of the proximal
tubule compared with the remaining 3.8 mm. Volume
and bicarbonate reabsorption were 5.9 0.4 nl/mmmin
and 354 pmol/mm.min in the first mm and fell signifi-
cantly (p < 0.001) to 2.3 0.5 nl/mmmin and 83
pmol/mm.min in the remaining SPCT. In contrast,
chloride reabsorption was only 206 50 peq/mm.min in
the first mm and rose to 306 22 peq/mm•min in the
late SPCT. Luminal hypotonicity was also found to
develop. Osmolality was 299.5 0.6 mosmol/kg in
Bowman's space and fell progressively (p < 0.01), to
298.3 0.7 at 1 mm and 294.8 1.0 mosmol/kg by the
end-SPCT. If Pf is assumed to be defined by water
reabsorption divided by the osmolal gradient that in-
cludes both luminal hypotonicity and reabsorbate hyper-
tonicity, the Pf was 0.68 cm/sec in the first mm and fell
progressively to 0.20 cm/s by the end of the SPCT. In
conclusion, there is substantial axial transport hetero-
geneity, with bicarbonate and water reabsorption higher,
but chloride reabsorption lower, in the early SPCT
compared to the late SPCT.
POTASSIUM EXCRETION IN NEWBORN AND ADULT DOGS
DURING POTASSIUM LOADING. John N. Lorenz*,
Leonard I. Kleinman and Theresa A. Disney*. Univ.
of Cincinnati Med. Ctr., Dept. Pediatrics,
Cincinnati, Ohio
The renal response to K loading was studied in
8 newborn (age 6-18 days) and 8 adult dogs in or-
der to determine the relative capacity of the
newborn (Nb) to excrete a K load. tnimas were
infused with 20 micromoles KCPmin1kg1
for 240 mm. Adult dogs excreted a significantly
greater fraction of the infused K load than did
puppies, 0.72±0.04 vs 0.52±0.04 (p<O.Ol), while
the rise in plasma K was significantly greater in
the Nb (3.9±0.3 mEq/l) than in the adult (2.8±0.4
mEq/l), p<O.O5. Both GFR and K excretion per gram
kidney were greater in the adult than Nb during K
loading (p<0.OO1); however K excretion per ml GFR
was not significantly different between the adult
and Nb, 3.2 vs 3.4 uEq/ml GFR, p>O.2O. In another
7 Nb and 5 adult dogs, blockade of K secretion in
the distal tubule with amiloride in the K loaded
state revealed that distal K secretion was res-
ponsible for 90% of renal K excretion. K secre-
tion was greater in the adult than in the Nb
per gram kidney (2.5 0.3 versus 0.9 0.1
Eqmin1g, p<0.01), but the same per ml
GFR (3.O±O.4uEq/ml GFR in the adult versus 3.4±0.5
jEq/ml GFR in the Nb, p>0.2O). These results
indicate that the low GFR in the Nb is an
important factor in the limited ability of the Nb
to excrete a K load. Low GFR probably results in
lower fluid and sodium delivery to the late distal
tubule and, consequently, lower K secretion.
J74
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V QUINIDINE INHIBITION OF THE NA—H EXCHANGER IN
RENAL MICROVILLUS MEMBRANE VESICLES. Rex L.
Mahnensmith*, Pat Loulakis*, & Peter S. Aronson.
Yale Depts. Med. /Physiol., New Haven, CT.
Quinidine inhibits proximal tubular Na ab-
sorption, an fect attributed to its elevating
cytosolic [Ca I. However, possible direct ef-
fects of quinidine on Na entry pathways across
the lumirtal membrane have not been evaluated.
Because quinidine inhibits Ma—H exchange in dog
erythrocytes, we investigated whether the drug
inhibits the Na—H exchanger in rabbit renal
microvillus membrane vesicles. Both in the ab-
sence (pH 6.9, pH1 6.9) and the presence (pH
7.4, pH4 .9) of an outward H gradient, the rate
of 1mM Ba influx was inhibited 50% and 90% by
0.2 and 2.0 mM quinidine, respectively. These
inhibitory effects were not enhanced by preincu—
bation with the drug and were rapidly revers-
ible. Equilibrium (2 hr) values of Na uptake
were not affected. In the presence of an outward
H gradient (p11 7.4, pH 6.9), raising external[Na] from 1 to°3OmH reduced the inhibition of Na
influx induced by 2OuM amiloride from 58% to
28%, consistent with the previously reported
competitive interaction between Na and amilor—
ide. In contrast, under identical conditions,
raising external [Na] reduced the inhibition in-
duced by 0.25mM quinidine only from 60% to 50%,
consistent with a mostly noncompetitive mechan-
ism of inhibition. We conclude that quinidine
directly inhibits the renal microvillus membrane
Na—H exchanger Because its effect is largely
noncompetitive, quinidine likely interacts at a
site distinct from the amiloride inhibitory
site.
A MONOCLONAL ANTIBODY INHIBITS NAP-DEPEND-
ENT TRANSPORT IN BRUSH BORDERS. Richard D.
Mamelok, Dorothy Liu*, and Solomon Tse*. Stanford
University, Dept. of Medicine, Stanford, Ca.
We are using monoclonal antibodies to probe the Na+_
dependent transporter for L-alanine in the brush border of
the rabbit proximal tubule. Hybridomas,formed from
splenic cells of BALB/c mice which had been immunized
with brush borders, were screened by an ELISA; anti-
bodies were screened for their abilities to inhibit trans-
port. Clones which produced inhibitory antibody were
grown as ascites tumors and antibodies were purified with
Sepharose-protein A. The effects of an antibody produced
from one line of cells is described. Na+_dependent trans-
port of L-ala, measured at 1 minute, was inhibited by
68%. Vesicles not exposed to antibody transported L-ala
at a rate of 362 *33 pmoles/mgmin. (* S.D. n=4). This
antibody also inhibited Na+-dependent transport of L-
glutamate and D-glucose. The non_Na+ dependent trans-
port of all substrates was not affected by this antibody.
The antigen could not be identified by Western blots. One
major reason for this was that IgG sticks to some proteins
of brush borders in a non-specific manner as determined
with commercially prepared polyclonal mouse IgG. Non-
specific binding could be eliminated by treating the yes-
ides with papain. Papain treatment did not affect the
monoclonal antibody's ability to inhibit transport. Also
nonspecific, polyclonal mouse IgG did not inhibit transport
of L-ala. In summary this antibody inhibits several Na-
dependent transport processes. This could occur by sev-
eral different mechanisms; 1) The components which con-
fer Na+_dependence to each transporter are the same or
similar; or 2) these transporters have some other cross
reactive antigen; or 3) the antibody reacts with an antigen
which affects the local organization of the membrane; or) the antibody interferes with transport in a nonspecific
fashion, possibly by steric hindrance.
SOMATOSTATIN MD THE VASOPRESSIN ANALOG SK&F
101071 DO NOT INHIBIT FORSKOLIN-STIMULATED WATER
FLUX IN VITRO. W. Mann*, A. McDonnell*,
P. Monioudis*, V. Wiebeihaus and L.B. Kinter.
Dept. of Pharmacology, Smith Kline & French
Labs., Philadelphia, PA.
The diterpine forskolin was recently reported
to stimulate water flux in toad urinary bladder
(Clin. Res. 31:514, 1983). Somatostatin was
reported to inhibit vasopressin (VP)—stimulated
water flux (PNAS. 77:4984, 1980). We have
reported inhibition of VP—stimulated water flux
by the VP analog d(CH2)5D—PheVAVP (SK&F
101071, Fed Proc 42:477, 1983). To further
characterize the mechanisms of action of these
agents, we studied inhibition of forskolin—
stimulated water flux by somatostatin and SK&F
101071 in the toad urinary bladder. Forskolin
(10-6 to 5Xl0M) produced dose dependent
stimulation of water flux. Maximal flux rates
were similar to those reported for VP and
8Br—cAMP. Somatostatin (lOM) and SK&F
101071 (lO6M) produced no shift in the
forskojin dose response curve. Somatostatin
(5Xl0M) was similarly without effect. The
present studies show that forskolin stimulated
water flux at a point distal to both somatostatin
and SK&F 101071 inhibition. The results are con-
sistent with an effect of forskolin on the
adenylate cyclase catalytic subunit. The results
also suggest that even at the high doses tested,
somatostatin and SK&F 101071 exert no detectable
effect on cellular cyclic nucleotide metabolism.
ROLE OF ACTION OF PGE2 AND TXB2 ON VASO-
PRESSIN(Vp)-INDUCED OSMOTIC WATER FLOW OF
TOAD BLADDER. Marumo,F. & Shimada,H, Dept.
Med., Kitasato Univ., Sagamihara, Japan
The present study was designed to determine the
effect of endogenous and exogenous PG on basal
and Vp- and cyclic AMP(C-AMP)-stimulated water
flow of toad bladder. Mechanism of the effect of PG
on Vp action was also discussed. The effect of PGE2
and TXB2 on the water flow were examined after
30' preincubation with l06M indomethacin(indo.).
Both ONO-3122(l0-4M), which increases endoge-
nous PGH2, and PGH2 itself(lO7M), significantly
depressed lOmU/mi Vp-induced water flow, while
PGF2e,PGI2,PGD2 did not at 107M. Indo. enhanced
both Vp- and C-AMP-induced water flow, and the
half maximum activation doses were 5x10 9M, and 5x
107M, respectively. PQE2 suppressed the Vp-4ndu-
ced water flow with dose-dependent manner, and
the Ki was 5x108M. However, the inhibitory effect
on the 5mM C-AMP-induced water flow did not show
the dose-dependency. l08M PGE2 significantly in-
hibited Vp-mediated C-AMP formation (95.3±22.1
pmoles C-AMP/mg prot/30' vs 53.2±7.4,p< 0.05).
However, PGE2, at 106-lO-BM, showed no effect on
the endogenous membrane phosphorylation by tripli-
cate measurements with the method of Rudolph et al.
OKY-1581, which decreases endogenous TXB2, dep-
ressed the Vp-induced water flow at l0M. TXB2
stimulated the Vp-induced water flow at 107M,while
it did not affect the C-AMP-induced water flow.
These results suggest (l)that PGE2 depresses the
Vp-induced water flow mainly due to suppress the
Vp-mediated adenylate cyclase activity, and (2)that
TXB2 stimulates the Vp-induced water flow by
stimulating the adenylate cyclase activity.
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NA AND DISTAL NEPHRON HYPERTROPHY/NaK ATPase
INDUCTION. Diana Harver, IJTHSCD, Dallas, Texas.
Ten to 15 day deoxycorticosterone (DOCA)
therapy increases distal nephron basolateral
membrane surface area and NaN ATPase act. A
positive corre1aion exists+ between such changes
and dietary Na ; low Na diet prevents the
response. Several questions arise from
findings: 1) does Na , per Se, facilitate the
response? 2) does it alter metabolism at the
level of the distal nephron? 3) if so, at what
key cellular site(s)? The studies speak to the
latter issue by assaying citrate synthase (CS)
and ornithine decarboxylase (ODC) in normal
rabbits (Gp I), normals givn 5 mg/kg/day DOCA
(Gp II) or DOCA plus low Na diet (Gp III) (14
days). Ilitochondrial or supernatent fractions
of cortex (C) or outer medulla (OH) were used;
n6 rabbits/gp. These enzymes were chosen for
either their role in energy metabolism or com-
pensatory growth. Notably, recent evidence a1s
suggests a provocative relationship between Na
metabolism and ODC activity.
p_ CS (C)* ODC (C)* CS (OH) ODC (OH)
I 0.51±0.03 124±8 0.60±0.04 112±1
II 1.12±0.07° 70±7° 1.12±0.05° 66±11°
III O.37±O.03°t 70±4° O.46±O.05t 42±11°
*units/mg prot., p<O.05 vs Gp (°) or Op II (t)
The CS findings indicate a Na -dependent (1° or
2°) rise in activity with DOCA, in keeping with
previous data on NaN ATPase. In contrast,
steady-state ODC act, did not mimick these
changes. An earlier rise in ODC has not been
excluded (i.e., <14 days), nor has the temporal
relationship between increases in CS and NaN
ATPase been determined.
EVIDENCE THAT CHOLINERGIC INHIBITION OF PROXIMAL
TUBULAR FLUID TRANSPORT IS CALMODULIN DEPENDENT.
JW McKeown, VAMC & Univ. of Mich., Ann Arbor, MI.
Previous studies have shown that cholinergic
agents reversibly inhibit fluid reabsorption in
the rabbit proximal convoluted tubule (PCT)
(din. Res. 31:436A, 1983). Because in many
cells cholinergic stimuli act thru calmodulin
dependent systems, the role of calmodulin in
mediating the Inhibitory effect of acetylcholine
(Ach) on fluid reabsorption in rabbit PCT was
assessed by use of the naphthalene sulfonamide
calmodulin inhibitor (W—7). Studies were
performed in isolated rabbit superficial PCT
perfused and bathed with artificial fluids
designed to simulate ultrafiltrate and serum.
The effect of Ach (1O—9M) was assessed in the
presence and absence of the calmodulin inhibitor
W—7. Results are expressed as the mean S.E.:
Effects of7Ach on v (nl/m mi) (N=5) .
Ach 10 M W—7 10 M W—7 10 M
Control Bath Re—control Bath Ach 169N
1.10 0.76 0.91 0.98 1.11
P<O.005 P<O.05 N.S. N.S.
N.S. I
P<O.02
These results demonstrate that 1) Ach directly
inhibits fluid reabsorption in PCI, 2) this
effect is readily reversible, 3) Ach has no
effect in the presence of calmodulin inhibition
by W—7, and 4) W—7 appears to be a useful agent to
assess the calmodulin dependence of hormonal
stimuli in isolated perfused tubules. These
results indicate a major role for calmodulin in
mediating cholinergic inhibition of proximal
sodium transport.
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REGULATION OF SODIUM COUPLED HEXOSE
TRANSPORT IN CULTURED KIDNEY EPITHELIA:
THE IMPORTANCE OF CELL PROLIFERATION. A.
Moran*, 3.S. Handler and M. Hagan*. Armed Forces
Radiobiology Research Institute and National Heart
Lung and Blood Institute, Bethesda, MD.
We have previously shown that transport of the non-
metabolizable sugar alpha methyl glucoside (AMG) in
LLC-PK1 epithelia is regulated by the concentration of
glucose in the growth medium. Glucose induces a
change in the number of glucose transporters. The rate
of AMG transport can be altered at any stage of
development of the epithelium: cells which acquired a
high transport rate in low glucose medium lose
transporters (down regulate) when transferred to a
medium containing a high glucose concentration and
vice versa. Although it is not the result of cell
selection, up and down regulation required 48 hours for
expression. The rate of cell division assayed by
incorporation of radiolabelled thymidine, showed that
LLC-PK1 cells undergo significant cell division even
after reaching confluency. These findings raise the
question of the role of cell division in this regulatory
phenomenon. When cell division was inhibited by high
doses of ionizing radiation (20 Gray and above)
thymidine incorporation essentially stopped. In
contrast, AMG uptake was not as sensitive to radiation
and at 50 Gray the uptake was still 70% of the uptake
in the nonirradiated cells. Down regulation was
independent of radiation and cell division. Radiation
treatment, however, strongly reduced up regulatory
expression. It is not clear whether the selective
impairment of the up regulation of transporters is due
to a process dependent on cell proliferation or the
expression of the gene specifically required for the up
regulation process.
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ELECTRICAL AND CHEMICAL ANALYSIS OF Na/GLUCOSE
COTRANSPORT IN ISOLATED PERFUSED AMBYSTOMA PROX-
IMAL TUBULES. N. Morgunov* and E.L. Boulpaep.
Yale Univ., Dept. of Physiol., New Haven, CT 06510.
In the absence of luminal organic substrates,
basolateral (V ), luminal (V2) and transepithel—
lal (v3) membrane potentials were —80 2 nV, 79
3 mV and —0.5 0.1 mV respectively. Intracel-
lular sodium activity (a ) averaged 10.5 1.2
mM (n=9). Luminal additn of fl—glucose depolar-
ized V, and V2 and hyperpolarized V3 with a con—
comnitai'it rise in a . Both the electrogenic re-
sponse of V2 and t increase in aN reached peak
values at luminal glucose concentra1ons >5 mM
(V2 depolarized by 15.9 1.7 mV and a a incressed
by 5.0 1.7 mM). The dependence of tIe trans-
port system on the membrane potential was tested
by depolarizing V through graded increases in
bath K from 2.5 sIll to 60 mM. Both the electro—
genic response of V and the increase in aN were
reduced by 50% and 20% respectively during umin—
al glucose addition. The dependence of the trans-
port system on a was tested by increasing aN
to 55.0 3.2 mMK free bath solution). ThSa
failed to reduce the V2 response due to a con-
comitant membrane resistance change but abolished
the response of a a to glucose addition (55.0
3.2 mM versus 55. 3.4 aiM). In conclusion,
the electrogenic Na/glucose cotransporter is
associated with net entry of Na into the cell,
which is sensitive to extracellular glucose and
sodium, to the membrane potential and intra-
cellular sodium activity.
I
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EFFECT OF ADRENAL STEROIDS ON Na-K-ATPase IN SINGLE
SEGMENTS OF THE RAT NEPHRON. S.K. Nujais,* M.A.
Chekal,* W.J. Jones,* J.P. Hayslett, and A.I. Katz.
DePts. of Med., Univ. of Chicago, Chicago, IL, and
Yale Univ. School of Med., New Haven, CT.
Both mineralo- and glucocorticoids influence re-
nal function and one of their proposed mechanisms
of action is stimulation of Na-K-ATPase. We eval-
uated in intact rats the chronic (1 week) effect of
aldosterone (A) and corticosterone (CS), the natu-
ral corticoids in this species, on Na-K-ATPase in:
CCI, a target site of both hormones; PCT, which
contains (CS) but not (A) binding sites; and MAL,
where receptors of either hormone are sparse. (A)
was given by constant s.c. delivery from osmotic
minipums to achieve high physiologic levels simu-
lating K loading (30—50 ng/dl) or Na depletion
(>300 ng/dl) (5 and 50 g/lOOg/day, respectively).
(CS) was delivered from s.c. pellets (150 mg) to
achieve levels comparable to chronic ACTH stimula-
tion, as well as pharmacologic concentrations (300
mg). EnzyWe activity (pmols P1•mnr1.h-1 SE) in
CCI was: ( p<O.OOl)
Mean
SE
Na- K—ATPase
all groups.
Chronic administration of (A) leading to high
physiologic levels produces a segment specific
(CCI) increase in renal Na—K—ATPase activity,
whereas similar stimulation is reached only by
phaPuacologic doses of (CS), possibly by cross oc-
cupancy of (A) receptors. These results support
the concer)t that modulation of CCT Na-K-AIPase is
a putative mineralocorticoid function.
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FORSKOLIN STIMULATES OSMOTIC WATER FLOW AND
AUGMENTS MAXIMAL VASOPRESSIN RESPONSIVENESS IN
ISOLATED PERFUSED RABBIT CORTICAL COLLECTING
TUBULES. SP Nadler* and BM Brenner, Brigham and
Women's Hospital, Boston, MA.
Forskolin (F) is a diterpene activator of
adenyl cyclase in many tissues. This activation
does not require the GTP regulatory unit or recep-
tor occupancy. Studies in toad urinary bladder
have shown that F stimulates hydro—osmotic water
flow maximally and augments the response to maxi-
mal vasopressin (AVP) stimulation. To examine F
effects in the mammalian nephron, we studied the
actions of F and its interaction with AVP in
rabbit cortical collecting tubules (CCT) perfused
in vitro. In CCT perfused at 37°C in the presence
of an osmotic gradient, addition of F to the bath-
ing medium increased hydraulic water permeability
(Lp) in a dose—dependent manner. At F concentra-
tions of 1, 10, and 50 JM peak osmotic water flow
averaged 0.77±.17SE, l.25±.21 and 1.83±.15 nl/min/
mm, and peak Laveraged 54±10, 90±15, and 143±22
xlO7 cm/s/atm. This last concentration yielded
Lp values equivalent to that achieved with maximal
doses of AVP, 165±17x107 cm/s/atm. In CCT expos-
ed to maximal AVP (2O0ijIml) at 25°C, where stable
plateau values of Lp were achieved, addition of
10 jiM F resulted in a further increase in Lp. from
134±13 to 166±9x107 cm/s/atm (n6, p<.O5, paired
t). The results indicate that forskolin is a
potent stimulator of osmotic water flow in the
mammalian cortical collecting tubule. The augmen-
tation of maximal AVP response suggests that
forskolin either causes a further increase in the
activity of AVP—dependent adenyl cyclase, or stim-
ulates other adenyl cyclase catalytic units which
also play a role in the hydro—osmotic response.
CELL VOLUME REXPJLATION IN CDRTICPiL COLLEL'TING
TUBULE (CCI) OF THE RABBIT. Ernest Natke, Jr.,*
and Larry C. Stoner. Dept. of Med. /Nephro., Nassau
Hosp., Mineola, N.Y., and Dept. of Physiol., Up-
state Med. Ctr., Syracuse, N.Y. (Intro, by Vincent
A. Di Scala).
These experiments were designed to examine
both the osrrtmetric behavior and cell volume regu-
lation of isolated CCT's in vitro. Ccl's were ixa-
mersed either in a P04—Ringers or Krebs—Ringers
solution (both 300 n)sm). Ccl's were suspended
between a pair of glass rnicropipets and maintained
at 370C as described by others. Continuous meas-
urements of tubular diameter were made with an im-
age splitting eyepiece (Vickers Instr. Inc.). The
total volume of the ccr was calculated by flD2L/4.
With this technique it was possible to study Cd '5
response to rapid changes in media osnrlality.(XT'sdemonstrated 'ideal' osnotic behavior when briefly
exposed to sucrose solutions of varying osmDlality(150 to 600 i3sm). When CCT's were exposed to
media made hypertonic (450 nQsm) by either NaC1
(75 irM) or urea (150 rrM), initially CCT's showed
osnotic shrinkage. However, only CCI'S exposed to
urea exhibit volume regulatory increase (VRI) .The
lack of a response to hypertonic NaC1 solutions(up to 2 hrs.) was independent of HCO or endogen-
ous factors present in 10% rabbit serum. CCT's
also demonstrated volume regulatory decrease (VRD)
as reported by others when exposed to hypotonic
(150 n1)sm) solutions • These experiments show thatCdl's: 1) Act as ideal osrrters, 2) Lack a ra-
pid VRI across the basolteral membrane in re-
sponse to NaCl solutiOns. 3) The VRI in the
presence of hypertonic urea is nost likely attrib-
uted to passive entry across the basolateral
membrane.
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THE ISOLATED PROXIMAL TUBULAR (PT) CELL: A NEW MOD-
EL FOR STUDYING HORMONAL REGULATION OF TRANSPORT.
Edward P. Nord, Walter Trizna*, Anna Gravich*,
Nabil Mikhail*, Neill Wright*, Ali Hafezi*, and
Leon G. Fine. Division of Nephrology, UCLA School
of Medicine, Los Angeles, California.
Isolated cells prepared from rabbit renal PT
were used to define the kinetics of phosphate (P)
uptake into the cell following incubation with PTH.
A highly purified suspension of PT was agitated in
a calcium—free hypotonic rndium to yield 50 x 10
cells/kidney. Uptake of 3'P (J ) at pH 8.5 was a
linear function of time for five minutes. The Nat-
dependent component comprised 70% of total uptake.
Na+_independent Jp was not due to "leakiness' of
the membrane since a—methyl—glucose uptake was de-
creased by > 80% in the absence of Na+. Kinetics
of P uptake suggest at least two transport path-
ways: on carrier-mediated with umax of 168 8
pmoles/lO° cells.min and Kt of 0.16 0.02 n*1, and
the second either a diffusive pathway (P permeabil-
ity 153 nh/106 cells.min), or a low affinity car-
rier. Ki of PTH for J was 7.5 x 10-10 M. PTH
decreased umax for P: 90 4 vs 168 8 control,
with a small change in Kt of 0.09 0.01 vs 0.16
0.02. The non—saturable component was unaffected
by PTH: 154 vs 128. PTH had no effect on Na-de-
pendent D-glucose or succinate uptake.
Conclusions: 1. The isolated PT cell can be
used to study hormonal regulation of transport
across the cell membrane. 2. PTH decreased J by
diminishing Jmax• 3. Since luminal transfer of P
is almost completely Nadependent, these data sug-
gest the presence of a basolateral Na+_independent
P uptake pathway.
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QUANTITATION OF CELL MEMBRANE AND TIGHT JUNCTION
CONDUCTANCES OF RABBIT CORTICAL COLLECTING DUCT
(CCD). R.G. O'Neil* and S.C. Sansom.* Univ. of
Texas Med. Sch., Dept. of Physiol. and Cell Biol.,
Houston, TX (Intr. by P.A. Friedman).
Isolated CCDs were perfused and bathed at
37°C using PIPES—buffered, HCOf—free solutions,
pH 7.4. The transepithelial conductance, Gte, was
measured using cable analysis, and the fraction
resistance of the apical membrane, fr N ratio of
the resistance of apical membrane to the sum of
apical and basolateral membrane), estimated using
microelectrode techniques. From simple circuit
theory, the initial conductances of the apical
membrane, 6a, basclateral membrane, Gb, and
tight junction, GtJ, were estimated from the
resulting changes in fr and Gte upon selective
inhibition of the apical membrane x channel
(evaluated in separate studies) with luminal
addition of Ba or low pH (pH 4, glycylglycine—
buffer). In paired studies (n = 5) estimates of
Ga, Gb and 6t3 were similar when obtained
either by addition of 5 mM Ba to the perfusate
or low pH. For all tpbules (Q pitt amiloride in
perfusate) Gte, Ga, GD, and GLJ were estimated
to be 9.1, 7.0, 7.9, and 5.9 mScm2, respectively
(n = 22). Using the Ba-sensitive Ga of
6.3 mScm—2 as a measure of the K+ conductance,
the K permeability of the apical membrane was
estimated to be 2.4 x io—5 cm sec1. It is
concluded that the CCD has a high conductance of
both cell membranes and of the tight junction
and that the apical membrane has a high K
conductance which is senstive to both luminal
addition of Ba or low luminal fluid pH. (NIH
grant AM 28231).
JEFFECT OF ANTIDIURETIC HORMONE (ADH) ON RENAL Na-
K-ATPase ACTIVITY IN THE DIABETES INSIPIDUS (DI)
RAT. S. Opava—Stitzer, C. Rodriguez_Sargent*, J.L.
Cangiano and H. Martinez—Maldonado. Dept. of Phys-
iology, Univ. of Puerto Rico Med.Sch.,and Reaearch
Service, San Juan V.A.Hospital, San Juan, P.R.
We have previously reported that Na-K-ATPaae
activity in the microsomal fraction of whole kidney
homogenates is higher in DI than in normal, Long—
Evans (LE) rats. To determine whether this increase
in activity was limited to either renal cortex or
medulla, we measured enzyme activity separately in
microaomal fractiona of cortex and medulla from
DI and Long-Evans rats. Na-K-ATPase activity was
higher in the medulla of DI rats (41.2 9.0 gmol
P04/mg prot/h) compared to Long—Evans rats (21.0
4.2) , while no differences were found in cortical
enzyme activity (DI: 17.6 2.7; LE: 14.1 1.2).
ADB treatment (100 mU/bOg BW/day for 2 wks) norm-
alized enzyme activity in the medulla of DI rats,
but had no effect on cortical enzyme activity:
Na-K-ATPase
Cortex Medulla
DI + oil 11.1 3.6 42.8 7.3
DI + ADH 12.2 4.8 21.0 4.1
In preliminary studies, administration of an
antidiuretic analogue of ADH, desamino—D—arginine
vaaopressin (DDAVP, 100 mU/lOOg NW/day for 2 wka),
failed to decrease medullary enzyme activity
(DDAVP: 61.5; ADH: 24.2). These results suggest
that ADH may affect renal medullary Na—K—ATPasa
activity by a mechanism independent of its anti-
diuretic actions.
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NEUROGENIC ANTINATRIURESIS DURING ACUTE CARDIAC*
TANPONADE. Jeffrey L. Oaborn and Mark C. Lawton.
Medical College of Wisconsin. Dept. of Physiology,
Milwaukee, WI 53226.
Elevation of pericardial pressure (PP;cardiac
tamponade) results in expanded extracellular fluid
volume and edema formation. We determined whether
elevated PP ref lexly changes renal nerve activity
(RNA), renal blood flow (RBF), glomerular filtra-
tion rate (GFR) and urinary sodium excretion (UNaV).
Experinenta were conducted in anesthetized dogs
prepared for increasing PP by intrapericardial
saline infusion before and after renal denervation.
In 3 doga, elevation of PP by saline infusion at 80
and 120 ml increased RNA by 32% and 45% of control,
respectively. In 7 dogs, intrapericardial saline
(70 ml) increased PP 3.3+0.8 mmlig and decreased
UNaV from 48.1±15.6 to 36.7±14.3 iiEq/nin (p<O.05)
without changing arterial pressure (AP), REF or
GFR. Increasing PP by 6.5±1.3 mmflg (126ml infused)
decreased AT (137±9 vs 129±6 mmHg), GFR (0.93±0.13
vs 0.56±0.20 ml/ming) and UNaV (48.1±15.6 vs 22.9
pEq/min) but not REF (4.0+0.7 vs 3.6+0.4 ml/
ming). Renal denervation abolished the antinat—
riuretic response to elevated PP by 3.5±1.1 imnHg,
however, increasing PP by 6.4±1.4 mmllg again
decreased GFR and UNaV from 31.4±13.4 to 21.5±13.6
pEq/min (p<0.O5). These results indicate that small
increases in pericardial fluid volume and PP. re—
flexly increase RNA and decreaae UNaV without
changing AT or renal henodynamica. Further,
increaaea in PP elicit decreases in UNaV by decrea-
sing AP and GFR. We conclude that reflex neuroge—
nic pathways may contribute to sodium and water
retention during early development of cardiac tam—
ponade by direct sympathetic activation of renal
sodium reabsorption.
•67
VOLTAGE-DEPENDENT, ANILORIDE—INSENSITIVE CATION
CONDUCTANCE IN THE APICAL MEMBRANE OF THE TOAD
URINARY BLADDER. Lawrence 0. Palmer (intr. by
Gustavo Frindt) Cornell U. Ned. Coll. Dept of
Physiology, New York, NY
The ionic conductance acroaa the toad bladder
was studied in the absence of mucoaal Na or in
the presence of amiloride to suppress Na channel
conductance. Bamal-lateral membranes were depol-
arized with high K to facilitate voltage (v)
clamping of the apical membrane. At positive V
(mucoaa + to cell) conductance was small and
conatant. At negative V (< -40 my) conductance
increaaed sharply, reaching a maximum value at
about -100 aV. The rectifying conductance (01)
is apical, rather than paracellular, am its
voltage-dependence shifted in parallel with
changes in basal-lateral membrane voltage. Re-
placement of mucosal Cl with iaethionate or re-
placement of mucosal KC1 with aucrose had no ef-
fect on 01, suggesting that it reflects outward
movement of cationa, premumably K, from cell to
mucoma. The putative K channels were blocked by
mucoaal quinidine (1 mM) and 4—aminopyridine (5
mM) but not by mucomal Ba, Ca or TEA. 01 was in-
creased by serosal ADH, cell acidification with
mucosal CO2 and intracellular Li. At large nega-
tive V, 01 can be comparable to or greater than
the amiloride—mensitive conductance. This trans-
port pathway would be activated under conditions
of large transepithelial potentials, facilitating
K secretion and tending to depolarize the apical
membrane, thus maintaining an inward driving
force for Na reabsorption.
'I
'I
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AN IN VIVO ASSESSNET OF ThE STIMULIORY EFFDP
OF ANTIDflJRETIC IIDRMME (dDAVP) ON NCL REP1BSORP-
TION BY TI ThICK PSCD1NG LIMB (TAL) IN ThE
RAT. L.N. Peterson,* C. de Rouffignac,* and D.Z.
Levine. Depts. of Pediatrics, Medicine and
Physiology, Univ. Ottawa, Ottawa, Ontario, Canada.
Recent free-flow sti.dles have suggested that
loop NaC1 reabsorption can be enhanced by AVP in
bonnone-deprived rats (MD). Tb more directly
assess TAL solute roval with control of NaC1
delivery, early distal conductivity probe measure-
ments were made after stop—flow perieds of 5—60
seconds in 6 MD rats (Uosm = 174 17) and in
5 MD + dDAVP rats receiving 40 pg/mm dDAVP
(Uosm = 653 164.9). Hormone deprivation was pro-
duced by TPTX of DI Brattleboro rats infused with
the [Ds.rp8' Dcysl4i sanatostatin analogue which
selectively suppresses glucagon rather than in-
sulin. (NaC1J in tubular fluid propelled fran
the TAL after each stop flow interval and the
equilibrium [NaC13, (C), were significantly
lower in MD + dDAVP rats. Our results shyw 25%
enhancement of TAL NaCl reabsorption in the
presence of dDAVP in MD rats, in contrast to the
rather &nall increase in loop NaCl reabsorp-
tion recently observed during free-flow micro—
pixicture (AJP 244:Fl56—F164, 1983). Tine to
reach C (t= 6.5-8 seconds) was similar in both
groups, but C is reduced in MD + dDAVP rats.
These C values in MD + dDAVP rats 1) confirm an
effect of AVP on loop solute transport, 2) demon-
strate the site of action is indeed the TAL and
3) are consistent with the stimulation of baso—
lateral MaCi extrusion.
BASOLATERAL Cl/HCO3 EXCHANGE AND INWARDS Na/cl co-
TRANSPORT RAISE INTRACELLULAR Cl ACTIVITY (aj) IN
NECTURUS PROXIMAL TUBULE. G. Planelles, A. Edelman,
S.R. Thomas, J. Teulon and T. Anagnostopoulos.
INSERM U.192, Hopital Necker, Paris, France.
Liquid—ion exchange selective microelectrodes to
Cl or H' ions (double barreled) were used in associ-
ation with peritubular (PT) microperfusion to as-
sess the possible contribution of basolateral (BL)
membrane (nib) transport processes to the establish—
mçnt of values above equilibrium. The control
was 10.4 0.3 (SE) my, n = 63. PT perfusion
with SITS 0.5 mM reduced a1 by 1.1 0.1 mM within
1 mm (n = 8), a change suggesting the blockade by
SITS of an anion exchange system supplying the cell
with Cl SITS increased also intracellular pH by
0.1 0.01 (n = 6), an observation suggesting that
it also blocks HCO3 exit. Furthermore, HCO3 removal
from PT perfusate, at constant pH (Hepes buffer),
resulted in a steady state decline of a1 by 0.6
0.1 mM in 1 mm (n = 12) presumably reflecting
reduced Cl/HCO3 exchange rate in virtually HCO3—
free solutions. Isosmotic PT replacement of Na by
choline or TEA depolarized the BL nib by 4.7 0.8
my and decreased a1 by 1.0 0.07 mM (n = 7). By
contrast TMA for Na PT substitution depolarized the
nib by 28.2 1.1 mV and increased a1 by 1.3 0.2
mM (n = 5). The latter effect was due to a change
in p.d.: current-clamp inducgd BL nib depolarization
by 12.9 1.4 my increased a1 by 2.1 0.2 mM
(n = 7). We conclude that both Cl/HCO3 exchange and
Na/Cl cotransport contribute to the rise of
above equilibrium. This is a necessary step for the
establishment of cell—to—lumen net Cl flux, leading
to an increase of luminal Cl activity above equi-
librium with regard to plasma. The latter is re-
sponsible for paracellular MaCi absorption.
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PATHWAY OF TRANSEPITHELIAL OSMOTIC WATER
FLOW IN THE RAT PROXIMAL CONVOLUTED TUBULE
(PCI). Patricia A. Preisig* and Christine A. Berry,
CVRI, Dept. of Physiol., Univ. of Calif., San Francisco,
CA
To estimate the contribution of the paracellular
pathway to transepithelial osmotic water flow, the
transepithelial osmotic water permeability [Pf(TE)1 and
the geometry of the paracellular pores were estimated in
rat PCI microperfused in vivo. To measure P (TE) an
osmotic gradient ( w) between perfusate and plasma
was created by removing 50 mM NaCl from a cyanide
containing ultrafiltrate-like perfusate. Pf(TE) calcula-
ted from observed volume flux and i is 0.12-0.15
cm/s, for a a NaCI 0.7-1.0. To estimate the geometry of
the paracellular pores, sucrose and mannitol permeabili-
ties (nonelectrolytes confined to th extracellular space)
were measured (0.43 and 0.87 x 10' cm/s, respectively).
Using the ratio of these permeabilities, their respective
free solution diffusion coefficients and molecular radii,
and the Renkin analysis, the radius of the nonelectrolyt
permeable pores is 1.4 nm, and total1 pore area/cm
surface area/pore length is 3.56 cm . Using these
values and Poiseuill&s law, the Osmotic water permeabil-
ity of the nonelectrolyte permeable pathway is .0013
cm/s, at most 1% of Pf(TE). Smaller junctional pores,
impermeable to sucrose and mannitol, might account for
the remaining 99% of P(TE). However, calculations
show that 1.45% of 1uminl surface area is required for
these small pores, a value which is > 100% of junctional
area. Therefore, we postulate that water must pre-
dominantly cross the brush border membrane, and that
transepithelial osmotic water flow must, therefore, be
transcellular.
RENAL ADAPTATION TO ELEVATED POTASSIUM INTAXE IN
SHEEP. L. Rabinowitz, R. L. Sarason,* and H.
Yatnauchi, Sch. of Med., Univ. of Calif. Davis, CA.
Renal adaptation to an elevated dietary intake
of K requires an appropriate increase in renal K
excretion to maintain K balance. Adaptation is
widely stated to be a chronic process requiring 1
or more weeks to develop. However in published
studies observations coimnonly were not made until
1 or more weeks after loading was begun. We have
examined the time course of the change in renal K
excretion (UKV) following a large step—rise in K
intake in 15 experi.ments in 4 mature, conscious
ewes. Over 3 d urine was collected in serial 2 hr
samples. Sheep received an alfalfa meal on days
1—3 which provided 730—930 mEq K/day (which on a
per kg body Vt basis is the same as a rat would
receive on a standard chow diet). On days 2 and 3
constant intraruminal infusion of KC1 provided a
600 mEg/day supplement. A prominent postprandial,
meal—dependent peak in daily UKV occurred each
day. On days 2 and 3, baseline UKV increased pro-
gressively. On day 3, ratios of total 11KV/K in-
take (0.62—0.79) were not significantly different
from day 1 ratios (0.66—0.86). Plasma K and UKV
in the terminal periods of days 1 and 3 were 4.53
.2 vs 4.66+0.1 inEq/l (P N.S.) and 246+36 vs 832
56 uEq/min (P<.05). Renal adaptation to the
nearly two—fold increase in intake was rapid in
onset on day 2 and was approximately complete
within 48 hrs after cotmnencement of the increased
K intake. UKV did not correlate significantly
with plasma K or with UNaV. The rapidity of the
response is at variance to the generally accepted,
but experimentally unverified, view that adapta-
tion is a chronic process requiring one or more
weeks to develop.
/
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UTER PERMEABILITY RESPONSE OF RAT COLLECTING
TUBULES TO ADK. Max C. Reif, Susan L. Troutman5,
and lames A. Schafer. Nephrology Res. and TrainingCtr., Univ. of Ala. in Birmingham, Birmingham, AL.
We examined the response of isolated, perfused
rat cortical collecting tubules to arginine
vasopressin (ADS). Tubules were from barrier
maintained Sprague—Dawley rats (Knepper; Am. I.
Physiol. 244:in press, 1983), and were bathed in a
solution resembling serum ultrafiltrate (310 mOsm)
at 38° C. Osmotic water permeability (Pf pm/sec)
was measured from volume flow with hypoosmotic
perfusate (210—220 mOsm). Diffusional water
permeability A' jim/sea) was measured by the
lumen—to—bath fTux of tritiated water with no
osmolality gradient. In contrast to rabbit
tubules, both P, and d were initially low at,
respectively, 16.8 6.5 (SEM; n=34) and 9.0
0.6 (10) and stable for 60 mm in the absence of
ADS. Dose response evaluation showed a threshold
for Pf response at Ca. 0.5 pU/nil with maximal
response above 25 pU/nil. Upon addition of 40—1000
piU/ml of ADH to the bathing solution, there was an
immediate increase in both parameters, and within
30 mm P and P were, respectively, 973 58 and
37.0 L4. Without ADS, the transepithelial
voltage was variable (range: +4.3 to —6.0 my;
mean: —1.9 0.4), but reversibly hyperpolarized
(lumen negative) by 4.2 0.8 mY (10; p<.001)
with ADS. In contrast to the rabbit collecting
tubule at 38° C, both water permeability and the
voltage responses were stable for at least three
hours after ADS. In addition, Pf was higher than
in the rabbit, as would be required for osmotic
equilibration to occur within the cortex in the
shorter length of the rat tubules.
SPECIFIC EFFECT OF 2—BROMOETI-IYLAMINE HYDROBR0•1IDE
(BEA) ON TRANSPORT IN ISOLATED MEFIBRANES. S
tini and N A Kurtzman, Univ of Ill, Chicago IL.
•TEA is a compound which causes complete papil-
lary necrosis within 24 hours of intraperitoneal
or intravenous administration. The mechanism for
this effect is unknown. To further characterize
the effects of this compound on transporting
epithelia, we exposed the urinary bladders of both
the toad and turtle to varying concentrations of
the agent. In the toad bladder, cyclic AMP-
stimulated water transport was significantly
Inhibited following 3 hrs of exposure to a bath
solution containing 1 mg/ml of BEA. At 2 hrs no
effect on water transport was observed. The
inhibitory effect on water transport could be the
result of nonspecific tissue injury induced by a
toxin or the result of a specific transport effect
of BEA. Serosal administration of BEA (1.0 mg/ml)
to the turtle bladder inhibited Na transport by
50% within 2 hrs of exposure. At 3 hrs post-
exposure some bladders exhibited no Na transport
and had a lumen-positive potential difference
instead of the usual negative polarity. flucosal
BEA had no effect on Na transport. This effect
on Na transport was associated with a significant
fall in Na-K ATPase activity in homogenates of
stripped turtle bladder mucosa. In contradistinc-
tion to the effect on Na, proton secretion was
totally unaffected by BEA. Thus, this agent
inhibits water and Na transport but has no effect
on acidification. These results suggest that its
toxic action in vivo may be related to alterations
in cell volume regulation resulting from inhibi-
tion of Na transport rather than a nonspecific
toxic effect on the inner medullary epithelium.
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ELECTROPHYSIOLOGICAL ESTIMATES OF THE NaC1
CONCENTRATION IN THE INTERCELLULAR SPACES OF THE
PROXIMAL TUBULE. Henry Sackin and Eric Roth*.
Dept. of Physiol.,Cornell Univ.Med.College, NY, NY.
Transepithelial (V ) and basolateral (Vbl) po-
tential differences re measured in 7 proximal
tubules isolated from the salamander, Ambystoma
tigrinum. Tubules were perfused in a substrate
Ringer's solution identical in ionic composition
to the bathing medium. Using a fast flow chamber,
rapid cooling of the tubules from 20±.5°C to
1.1±.I0 in 75Omsec depolarized Vte from —3.7±.BmV
to —2.1±.lImV (meanSEM) and depolarized Vbl from
—50.B±3mV to —1I5.52mV. In the next 5 secs at the
same low temperature, V further depolarized by
.6.lmV to an average vaue of—1.5±.5mV, lumen
negative. Assuming that the initial rapid cooling
to 1.1±4° immediately blocks electrogenic active
transport, V measured at 1.1±.'l° represents the
sum of cell mbrane and interspace ionic diffu-
sion potentials. Since the cell membrane diffusion
potentials at 1.1±.110 appear to be constant for at
least 30 secs, the .6±.lmV depolarization of Vt
occurring between 75Omsec and 6secs after the e
start of the temperature transition represents
dissipation of an interspace ionic diffusion po-
tential. Hence, the minimum negative value of the
normal interspace diffusion potential at 200 is
—.6±.lmV x (293/27I)
—.7±.lmV. Using measured
tight junction transferences IPs of .22 for Na and
.78 for Cl, and assuming that the selectivity of
the basement membrane reflects free solution
mobilities, a minimum negative interspace diffu-
sion potential of — . 7mV corresponds to an inter-
space with a NaC1 concentration at least 7%
higher than the MaCi concentration in the lumen.
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EFFECT OF EXTRACELLULAR (E) AND INTRACELLULAR (I)
Ca ON Na DEPENDENT TRANSPORT IN RENAL CELLS. LM
Sakhrani* and SG Massry. Dept. Med., Div. Nephrol.
USC Sch. Med., Los Angeles, CA.
Ca affects transport processes in various cells,
and this action may not be specific and could be
related to reduction of negative charges on the
membrane lipid bilayer. We examined the inter-
action between alterations in both ECa and ICa on
P1 uptake and Na+_H+ exchanger using primary cul-
ture of rabbit proximal cells. Effects of 0,1,2 6
3 mM Ca were studied and amiloride was used as a
specific probe for NaF_H+ exchanger since it did
not affect P1 or glucose uptake. The K1 for amilo-
ride was 5.5 x iO-4 M. ECa did not alter Pi upta-
ke. Maximum inhibition (25±4%, p<O.Ol) of 1.1 mM
22Na uptake by ouabain treated cells occurred at
1 mM ECa indicating that RCa affected one compo-
nent of Na transport. The action of ECa was due to
an effect on Na+_H+ exchanger only. 2 mM of Mn+2,
La'3, Ba2 Mg2 (but not 1 mM Mg2) also inhibi-
ted Na uptake (40±8.9%, p<O.Ol). Manuevers that
raise ICa (lO M quinidine or 3 pM rutheniun red)
inhibited both P1 uptake (p<O.0l) and 22Na uptake
by the Na-H exchanger (p<O.Ol).
The data show that 1) RCa inhibits Na-H excha-
nger and this action is not specific for Ca but
is produced by other di- or trivalent cations,
2) the inhibitory action of Ca could not be ex-
pliined by charge shielding or binding to lipid
membrane bilayer since only one component of Na
transport was inhibited and P1 uptake was not
affected, and 3) ICa inhibits Na-H exchanger
and P1 uptake.
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INTEtACTIONS OF BRADYKININ AND ANTIDIURETIC HOR-
MONE IN THE CORTICAL COLLECTING TUBULE. V.L.
Schuster*, J.P. Kokko, H.R. Jacobson. Univ. of
Iowa, Iowa City, IA, and Univ. of Texas Health
Science Center, Dallas, TX.
Infusions of bradykinins (BK) produce diure—
sic; however, the role of renal vasodilatation
versus direct epithelial action(s) is uncertain.
Recent cell culture and hormone binding studies
suggest that BK may act on the collecting duct.
We studied the interactions of lys—bradykinin
(L—BK) and antidiuretic hormone (ADH) in the rab-
bit cortical collecting tubule (CCT) perfusd in
vitr1. ydraulic conductivity, Lp (cm atm
sec xlO ), was measured 37'C before (base-
line) and after 100 U ml ADH (peak Lp). 2.5
iM arachidonic acid (AA) produced no change in
baseline (23,5±7.1 vs 14.8±4.9, n=5, NS) or peak
Lp (127.4±11.3 vs 132.6±16.6, NS). Therefore,
all subsequent experiments were done with AA add-
ed to provide a sustrate for prostaglandin syn-
thesis. L—BK (10 M) added to either the lumen
or bath did not change baseline Lp. However,
exposure for one hour to L—BK from the bath side
reduced the subsequent peak Lp. Pre—treatment
with indomethacin (5)M) blocked the L—BK effect.
Lumen Bath L—BK
Control L—BK —Indo +Indo
Peak Lp 129.7±9.1 138.1±25.9 82.7±13.1 148.1±22.5
n 9 7 7 5
p* NS NS <.01 NS
(Indo indomethacin; *9analysis of variance)
We conclude: 1) 10 N L—BK inhibits
maximal—ADH—induced osmotic water flow in the CCT
from the bath side, but not from the lumen; 2)
the prevention of this effect by indomethacin
suggests that it may be prostaglandin mediated.
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IHCKASED NA-DEPENDENT P1 UPTAKE IN PROXIMAL
TUBULAR BASAL—LATERAL MEMBRANE VESICLES (BLHV)
UNDER CONDITIONS OF DECREASED LUMINAL DELIVERY OF
P1. S.J. Schwab,* S. Klahr, and M.R. Hammerman,
Washington Univ. School of Med., Dept. of Medicine,
St. Louis, Missouri.
We have previously demonstrated Na+_dependent
32pi uptake in BLMV from kidneys of normal dogs
(din. Res. 31:518A, 1983). We postulated that
this reflected Na+_dependent P1 transport across
the basal—lateral membrane into the proximal tubu-
lar cell in vitro, that subserved cellular needs
for Pi. To ascertain whether P1 transport across
the basal—lateral membrane was enhanced under con-
ditions in which delivery of Pi across the luminal
membrane would be markedly decreased, we measured
Na+_dependent 32Pi uptake in BLMV isolated from
postobstructed (PK) and control (CK) kidneys of
dogs 2 hours following release of unilateral ure—
teral obstruction (UUO). BLMV were isolated using
Percoll gradient ultracentrifugation and 32Pi u—
takes measured by Millipore filtration. CCr and
FLpj were significantly decreased in PK compared to
CK (8.0 1 vs 36 3 ml/min and 0.2 .07 vs 1.08
.02 mg/mm respectively). Na+_dependent 32Pi
uptakes were increased in BLMV from PK compared to
CK as reflected by increased initial rates of up-
take (200 14 vs 116 13 pmol/mg protemn/3Os) and
an increased 'overshoot" of 32P1 transport.
uptakes in BLMV from PK and CK were not different.
Our findings are consistent with an adaptation re-
sulting in increased transport of Pi across the
basal—lateral membrane of the proximal tubular
cell in UUO. This process may provide required Pi
to the cell under conditions such as UUO where
decreased Pi is available for transport across the
brush border membrane.
DIRECT EFFECT OF ACETYLCHOLINE (Ach) ON FLUID
TRANSPORT IN RABBIT PROXIMAL CONVOLUTED TUBULES
(PCT). JA Shumway* & JW Mckeown, VA Medical
Center and Univ. of Michigan, Ann Arbor, MI.
Micropuncture studies have suggested that
cholinergic agonists inhibit sodium reabsorption
in the PCT (Stein et al., AJP 220:227,1971). The
present study assessed the effect of Ach on
in isolated perfused superficial (SF) and
juxtarnedullary (JM) rabbit PCT. Ach (1O—9M)
was added to the bath (artificial rabbit serum)
in the presence and absence of atropine (A)
(1O—6M). Ach resulted in a significant
reduction in J, 0.80 nl/m mm vs.
control 1.01± 0.11 (p<0.O5). The effect was
reversible upon removal of Ach, re—control 1.08±
0.12, (p<0.005) vs. Ach. Addition of A to the
bathing medium resulted in no change in J,,,
0.99 vs. 1.08± 0.12, p>0.2O. Addition of
Ach in the presence of A resulted in no change in
J,,,, 1.05± 0.11 compared to the re—control
value, 1.08±0.12, pO.6O or the value obtained
with A alone, 0.99 p.0.20. The effects of
Ach or carbachol (C) Ofl v was compared in SF
vs. JM nephrons. In SF segments, C or Ach
resulted in a significant reduction in v'
0.88±0.06 vs. 1.130.05, p<0.OOl (N22). In
contrast in JM segments C or Ach had no effect on
'3v' 1.53± 0.11 vs. 1.61± 0.11 (N..8). These
results demonstrate that 1) chollnergic agents
cause significant reduction of v in SF PCT,
2) the effect is reversible, 3) cholmnergic
agents have no effect on J,, in JM segments, and
4) the inhibitory effect of Ach in SF PCT Is
blocked by A suggesting that the basolateral
membrane in SF PCT has specific cholinergic
receptors.
STOICHIOMETRY OF NaC1 COTRANSPORT BY SHAR1 R5CTAL
GLAND. P. Silva, M. Myers* and F. H. Epstein.
Harvard Med. Sch. & Beth Israel Hosp., Boston,MA.
and Mount Desert Island Biological Laboratory.
The rectal gland of the spiny dogfish shark,
Squalus acanthias, actively secretes NaC1 via a
cotransport mechanism dependent on Na—K—ATPaSC
and inhibited by loop diuretics, analogous to that
utilized by the thick ascending limb of Henle's
loop. The ratio of NaCl secreted to 02 consumed
is considerably greater than 18/1. varying from
27-30/1, suggesting that more than one Cl is
transported across the basolateral membrane for
each Na+ pumped. In isolated perfused glands pro-
gressive ion substitutions for Na+ and Cl were
performed in an effort to discern the quantita-
tive relationship between Na+ and C1 on the trans-
port carrier. Maximum secretion was stimulated
by continuous infusion of dibutyryl cAMP and
theophylline in oxygenated shark Ringer's solution
(290 mM NaCl) with 5 mM glucose as substrate.
N—methyl d—glucamine was substituted for sodium
to obtain a final concentration of 3 to 290 mM
Na+ and in separate experiments gluconate was
similarly substituted for chloride. Hill plots
yielded straight lines when either Na+ or Cl
were varied, and their slopes were taken as the
interaction coefficient of the variable ion with
the transport process. The interaction coefficient
for Na (6 expts) averaged 1.04 (r=0.92) and
that for Cl (7 expts) was 1.89 (r=0.95).
These results provide direct support for the
hypothesis of a rate—limiting carrier—mediated
cotransport process, requiring the interaction of
1 Na+ and 2 C1, at the basolateral membrane of
shark rectal gland cells.
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ORGANIC ANION TRANSPORT IN DOG KIDNEY IN VIVO.
M. Silverman, H. Steinhart* and C. Whiteside*,
University of Toronto, Toronto, Ontario.
Transport of p-aminohippurate (PAH) and uric
acid (U) at the luminal membrane (LM) and anti—
luminal membrane (ALN) of the renal tubule was de-
fined in vivo using the multiple indicator dilu-
tion technique. In anesthetized mongrel dogs a
pulse injection (.3 ml) of a solution containing
1251-albumin (plasma ref.), creatinine (extra-
cellular ref.) and either one or both 3H-PAH and
11C-U was made into the left renal artery. Timed
serial left renal vein (RV) and urine samples were
collected. ALM extraction was calculated from RV
data and LM net secretion or extraction from urine
data. ALM and LM events were studied with varying
plasma PAN ([PAH]p) and in the presence of pro-
benecid (PB). 3H—PAH unidirectional influx (Kl)
and efflux (K2) across the ALM were quantitated
using a kinetic model (Fed. Proc. 41: 3054, 1982).
K1 vs CPAH]p exhibited Ilichaelis Henten kinetics,
= 1.5 niH. A measure of intracellular PAH was
calculated: H = [PAH]0 x RPF (tpAH—tCR) where t
was the weighted RV mean transit time for PAN and
creatinine. K2 was invariant with N consistent
with either a low affinity carrier or diffusional
backleak. 3H—PAH interaction with the ALM was
blocked by PB. A small component of 3H-PAH was
reabsorbed at the LM, blocked by PB. CU did
not interact with the ALM. Fractional 'C-U ex-
traction at the LM was 30% and was blocked by
PB. The data indicate there is active carrier
mediated transport of PAH at the ALM and a shared
organic anion LM transport pathway for U and PAH.
The driving force for LM reabsorptive uptake under
in vivo conditions is small and net secretion is
favoured.
KAPPA OPIOID BINDING SITES IN THE KIDNEY:
MODULATORS OF FLUID BALANCE? Gary R. Slizgi* and
James H. Ludens. Cardiovascular Diseases Research,
The Upjohn Company, Kalamazoo, MI 49001.
Several types of opioids have been identified.
Opioids of the kappa (K) subtype have been shown
te'be diuretic and to suppress plasma ADH levels.
Previously, we implicated an additional component
of K-mediated diuresis that may be unrelated to the
decline in plasma ADH. Since this component could
involve a direct renal effect, we investigated
whether K-opioid bindino sites were present in a
membrane fraction of rat kidney. Specific bindinQ
of [3H]-ethylketocyclazocine (EKC), the prototype
K agonist, was linear with respect to tissue con-
centration and saturable with respect to ligand
concentration. The IC50 determined from displace-
ment of [3H)-EKC binding with unlabeled EKC was
0.5 M. Displacement of [3HJ-EKC was hiphly Se-
lective in that only K agonists (EKC, pentazocine,
bremazocine, cyclazocine, SKF-lO,O47 and U-5O,488E)
were effective as displacers of [3H]-EKC. Ag-
onists of other subtypes of opioid receptors, di-
hydromorphine, FK-33,824 and met-enkephalin, did
not displace [3H3-EKC binding. Antagonists of
other subtypes, likewise, did not displace [H]-
EKC binding, whereas the putative kappa antago-
nists, WIN—44,441-3 and MR-2266BS, inhibited ['H]-
EKC binding. The diuretic efficacy of various.
opioids and the capacity of these opioids to dis-
place EKC were generally correlated. We suggest
that renal binding sites identified in the present
studies may be kappa receptors associated with the
diuretic properties of K agonists. Furthermore,
these K receptors may have a physiolociical role
as modulators of fluid balance.
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)ALPHA2-ADRENOCEPTORS AND SODIUM REABSORPTION IN
1THE ISOLATED PERFUSED RAT KIDNEY. Donald Smyth*,
Satoshi Umemura*, and William A. Pettinger*.
(lntr. by Harry Jacobson). IJTHSCD, Dallas, Texas.
A functional role for the numerically pre-
dominant renal a2-adrenoceptors remains unde-
fined. We therefore examined the effect of
a2—adrenoceptor stimulation with l-epinephrine
(E) on sodium reabsorption in the Isolated
perfused rat kidney. The perfusate was a Krebs
Henseleit solution maintained at 36°C _and
containing: albumin, 6.5%; prazosin, 3xlO 8M;
propranolol, 10 7M; amino acid mixture and
furosemide (F), 10 mg/l when applicable. Furo—
semide significantly enhanced the fractional
excretion of sodium (%FEN ) (see table). Alpha2—
adrenoceptor stimulation ith epinephrine (28 nM)
in the presence of a1-adrenoceptor blockade
significantly attenuated this effect of
furosemide. .'\n cs2-selective concentration of
yohimbine (Y) (3x10 7M) In turn reversed this
action of l-epinephrine.
Control F F+E F+E+Y
%FE 1.16 5.25 2.39 3.72Na
Urinary cAMP .144 1.07 .l8 .65
(pmolfmin)
A direct correlation was observed between the
changes in sodium excretion and urinary cAMP
excretion following F, F+E and F+E+Y. The
results suggest an inhibitory role of cz2-adreno—
ceptors in sodium reabsorption. The simultaneous
changes in urinary cAMP suggest that the effect
of a2-receptor stimulation may be mediated
through inhibition of the adenylate cyclase
system.
\73HE RENAL SODIUM PIJM! IS LINEARLY DEPENDENT ON
CELLULAR AT?. S.P.Soltoff* and L.J.Nandel. Duke
Univ., Dept. of Physiology, Durham, N.C.
The quantitative dependence of the isolated
Na,K—ATPase enzyme on ATP has been examined in many
tissues, but studies performed using intact prepar-
ations are few in number. We examined the depend-
ence of the sodium pump on intracellular ATP using
a suspension of rabbit proximal tubules. Graded
doses of rotenone were used to alter the ATP con-
tent. Pump activity was measured by monitoring
the K+ uptake (extracellular electrode) and the
stimulation of the oxygen consumption rate (AQO2)
when KC1 was added to tubules suspended in K+_free
medium. The relationship between the K+ uptake
rate and ATP concentration was linear and non—
saturating up to about 3.5 mM, the normal cellular
ATP concentration. Thus, alterations in intracél—
lular AT? will produce correspondingly proportion-
al alterations in active transport, demonstrating
that cellular metabolism may limit renal Na+ reab-
sorption. The quantitative relationship observed
in the intact tubules was very different from the
saturation of Na,KAT?ase hydrolytic activity
(biochemical assay) that we observed using proximal
tubule membranes. Presumably, cytosolic components
AD?, P' Mg2+) that are present in the
intact tubule affect the cuantitative dependence
of the sodium pump for AT?. It was also observed
that the relationship between the K+ untake rate
and A002 was linear but did not pass through the
origin: transport activity was observed in the
absence of a stimulation of qo2. This suggests
that the renal cell under metabolic stress can
"borrow" from basal respiration to support active
ion transport so as to maintain transport at the
expense of other ATP—dependent metabolic processes.
31/
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J.8OATRIAL NATRIURETIC FACTOR MEDIATES THE RENAL RE-
SPONSE TO ACUTE HYPERVOLEMIA. Harald Sonnenberg*
and Anthony T. Veress*. (intr. by A.D. Baines).
Univ. of Toronto, Dept. of Physiology, Toronto,
Canada.
We have shown previously (Life Sci 28:89,1981)
that an extract of atrial tissue from rat heart
causes a large amd immediate increase in renal
sodium excretion. Indirect evidence (Can.J.Phya—
iol.Pharmacol.59: 1278, 1981) suggested that this
atrial natriuretic factor (MW) was involved in
the renal regulation of blood volume. Since the
right atrium contains more ANF than the left one
(de Bold, unpublished) we assessed the effect of
removal of the right atrial appendage on the renal
response to acute blood volume expansion. Anes-
thetized rats were connected to a respirator and
the right atrial appendage was either excised,
using a loop ligature (experimental group), or the
loop was placed around the appendage and then re-
moved (sham—operated group). After 30' equilibra-
tion and control urine collection periods, an iso—
oncotic solution of BSA in Ringers was infused in-
travenously (25% of estimated blood volume in 15')
and renal function monitored over the next hour.
There were no differences in blood pressure, heart
rate or GFR between the two groups, either before
or after expansion. However, the diuretic and
natriuretic response in the experimental series
waa one—half of that in the sham series. (V=26.2±
6.8 vs 58.8±14.Spl/min/gkw; UNaV=2585±7O5 vs
5227±723 neq/min/gkw). We conclude that removal
of thc' atrial appendage reduced the amount of ANF
available for release into the bloodstream in re-
sponse to hypervolemia.
I
FORMATION OP SEROTONIN BY RAT KIDNEYS IN VIVO.
Charles ft Stier, Jr., Nancy Flanagan,* Diana
Manwaring,* and Harold D. Itskovitz. Departments
of Pharmacology and Medicine, New York Medical
College, Valhalla, New York.
Renal formation of serotonin by decarboxylation
of its amino—acid precursor L—5—hydroxytryptophan
(L—5—MTP) has been demonstrated with renal tissue
homogenates and isolated perfused rat kidneys. In
the present study we investigated the conversion
of L—5—HTP to serotonin by kidneys in vivo and
correlated this with changes in renal function.
Saline—diuretic anesthetized male Sprague—Dawley
rats received either intravenous saline (n=7) or
L—5—HTP (15—75 pg/mm, n=8). No change in mean
arterial pressure was measured as result of L—5—
HTP infusions whereas inulin clearance (GPR) de-
creased by 34 6% (P<.DO1), urine flow by 41
9% (P <.01), sodium excretion by 41 9% (P <.01)
and potassium excretion by 38 3% (p <.001, mean
S.E.). Serotonin and 5—HTP were determined in
urine and plasma using high—performance liquid
chromatography. Urinary aerotonin, but not plasma
eerotonin, increased in the rats receiving L—5—
HTP with >25% of the infused L—5—HTP recovered in
the urine as serotonin. 5—HTP was present in
plasma but not urine. Subsequent infusion of the
decarboxylaae inhibitor carbidopa (20 jig/mm)
markedly reduced urinary aerotonin excretion in
the rats which received L—5—HTP and reversed the
changes in GFR, urine flow, and electrolyte excre-
tion. These results are consistent with formation
of intrarenal serotonin by renal decarboxylaae
with attendant reductions in CPR and salt and
water excretion.
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POTASSIUM PERNEATIDN ACROSS THE CORTICAL COLLECT-
ING TUBULE (CCT) FOLLOWING INHIBITION OF Na TRANS-
PORT. J.E. Stokes, Univ. of Iowa, Iowa Ci$y, IA.
The lumen—to—bath passive transfer of K (K.K)
across the isolated, perfused rabbit CCT occurs
predominantly by a transcellular pathway. The
sequential movement across the luminal and
basolateral membranes is controlled by the respec-
tive membrane voltages and permeabilities. Previ-
ous experiments have shown that amiloide, a
diuretic which inhibits net Na and K transport,
actually increases K.<. This increase results from
a more favorable apical membrane voltage as well
as an increase in permeability. The present
experiments were designed to examine whether
changes in iç could be used to identify sites and
mehanisms ot action of other agents which inhibit
Na transport. Ouabfln, an inhibitor of Na—K
ATPase, inhibited Na absorption an reduced ìç
from 72.7 to 55.3 nm/a. Removing K from the bath
poduced the same effect. A mathematical model of
K transfer through the cell reveals that thia
reduction results from both a decrease in membrane
voltage and a reduction+in membrane permeability.
PGE and ADH inhibit Na absorption by 50—60% but
their cellular mechanism is unknown. Each agent
increased K.K by -68%, an effect qualitatively
aimilar to amiloride; Neither hormone had an
effect on K.< when Na absorption was completely
blocked by amiloride. In addition, neither agent
affected the reduction in K.K caused by pump
inhibition. These experiments demonstrate c'ear
differences in K. following inhibition of Na
transport by blocking entry and by inhibiting
basolatera3 extrusion. ADH and PGE2 appear to
inhibit Na absorption at the entry step and do
not have separate effects on K permeability.
EFFECT OF VERAPAMTL (V) ON EXTRARENAL POTASSIUM
(K) TRANSPORT. Allen Sugarman, and Thomas Kahn
VA Med. Ctr., Bronx, N.Y. and Mt. Sinai School of
Med., Mew York.
Incremaea in intracellular Ca-I-I- have been ahown
to increase membrane permeability to K and enhance
net K efflux from aome cella. During K infuaion
both K influx into cells and K ef flux from cells
are increased. In the present atudies the effect
of V, a Ca++ channel blocker, was evaluated on
extrarenal K transport. Acutely nephrectomized
rats were infused with KC1 O.75mEq/kg/hr for 60
minutes either alone (Gp.l) or in combination with
V l5Opg i.v. bolus (Gp.2). K was measured every
10 minutes with continual monitoring of mean arte-
rial presaure and arterial blood gases. with
V was reduced from control (PC 0.002). In order
to evaluate whether these changes were dependent
on adrenal hormones, K was infused into adrenal—
ectomized (ADX) rate, alone (Gp.3) and with V
(Gp.4).
Gp.l(l2) Gp.2(7) Gp.3(6) Gp.4(7)
Control V ADX ABX+V
PK(basal) 4.3±0.1 4.4±0.2 4.8±0.2 4.6±0.2
£PK(6Omin.) 1.4±0.1 0.7±0.1 2.3±0.2 1.6±0.2
In ADX rats K was higher than control (PC 0.001).
In the presence of V APK with ABX was lower than
in ADX alone (PC0.Ol). Conclusions: 1) During
K infusion the increment in K is lees in the
presence of V. 2) The lower K with V is not
dependent on changes in adrenal function. 3) Cal-
cium channel blockade with V may lower intracellu—
lar Ca++, thereby decreasing net ef flux of K from
cells. Thus the lower APE in the presence of V
may be conaequent to decreased net K efflux from
cells during K infusion.
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J Na—Ca EXCHANGE IN RENAL TUBULAR MEMBRANES. Z.
Talor, H. Lubansky*, J.A.L. Arruda. Univ. AE.
Med. Sci. and VA Hosp., Little Rock, AR
The level of cytosolic calcium Is maintained low
by removal of Ca from the cell. One system that
seems particularly effective in this regard is
the Na—Ca exchange system which is present in
plasma membranes of several tissues. We assessed
the role of Na—Ca exchange in the regulation of
Ca transport in highly purified luminal ( and
basolateral (BL) beef kidney membranes. Ca
uptake was measured in vesicles loaded with Na
suspended in K buffer (Na1—K0), in vesicles loaded
with Na suspended in Na buffer (Na1—Na0) and in
vesicles loaded with K suspended in K buffer (K—
K0). In BL vesicles loaded with Na and suspended
in K, 45Ca uptake was significantly greater than
that observed in vesicles loaded with Na and sus-
pended in Na (0.48+0.02 vs 0.10+0.03 nmol/mg pro—
tein/5 mm, p<O.OOT). The difference in Ca uptake
in the presence and absence of Na—gradient was
the Na—dependent Ca uptake. The Ca uptake in the
absence of Na gradient was assumed to reflect Ca
binding. A Na—Ca exchange of similar magnitude
was present in L membranes. LaCl3 inhibited Ca
uptake by this system in both BL and L vesicles
and the Ca taken up by the vesicles could be
released by ionophore—A23187. Ca uptake in (Ks—
K0) vesicles was less than that observed in (Nai—
K0) vesicles and greater than that observed in
(Na1—Na0) vesicles. This suggests that K can
mediate Ca uptake by the Na—Ca exchange system or
may reflect Ca—Ca exchange. The Na—dependent Ca
uptake varied with intravesicular Na concentration
with a Ki of 30 *1. Thus, a Na—dependent Ca
uptake exists in both L and BL kidney membranes.
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RESPONSE OF THE RENAL K CONSERVING
MECHANISM TO KALIURETIC STIMULI: EVIDENCE
FOR A DIRECT KALIURETIC EFFECT OF
FUROSEMIDE. R.L.Tannen and L.GerritstUniv. of
Michigan, Ann Arbor, Michigan.
Isolated perfused kidneys from rats placeà on a
free diet for 3 days demonstrate striking renal K
conservation by a mechanism which is independent of
perfusafe and renal tissue K+, akiosterone, urine pH,
urine flow, and anion excretion. To examine the
effect of several kaliuretic stimuli on this K con-
serving mechanism, kidneys from K depleted rats
perfused with 3.5 mM K were subjected to an experi-
mental maneuver after 45 mm of perfusion. Time con-
trols demonstrated little change in FEK during a 90-mm
perfusion. Acidification of the perfusate to pH 6.96 by
addition of HCI had no effect on FEK. Alkalinization to
pH 7.7, by addition of NaHCO3 or a reduction in pCO2,
resulted in a significant kaliuresis (FEK 26% vs. 15% In
control), which could be dissociated from changes in
urine flow, Na and HCO3 excretion. Although alkalini-
zation increased K excretion by depleted kidneys, FEK
was still much lower than with kicheys from normal
dietary K rats perfused at pH 7.40 (FEK 26% vs 51%).
Both hydrochlorothiazide (HCTZ) and Furosemide (F)
resulted in a significant kaliuresis (FEK 34% and 74%
respectively) and by a marked increase in urine flow and
Na excretion. Comparable degrees of V/GFR and
FENa were achieved in other experiments by lowering
the perfusate albumin concentration or increasing the
perfusion pressure. Comparison with these data
indicated that HCTZ was slightly and F strikingly
kaliuretic independent of their diuretic and natriuretic
properties. Additional studies with Amiloride indicated
that neither HCTZ nor F significantly modified K
reabsorption. Thus F con directly, markedly stimulate
K secretion by the renal tubule.
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EFFECT OF CALCIUM (Ca) ON AVP MEDIATED CYCLIC AMP
(cAMP) SYNTHESIS IN CULTURED RAT RENAL PAPILLARY
COLLECTING TUBULE (RPCT) CELLS. I. Teitelbaum,* T.
Ben. Dept. Med., Univ. CO. Med. Sch., Denver, CO.
Ca is thought to be a modulator of the hydro—
osmotic response to AVP by interfering with cAMP
synthesis. The present study examines the inter-
action between AVP and Ca in a primary culture of
RPCT cells. Following a 1 hour preincubation at
various Ca concentrations the mean intracellular
cAMP (fm/ig prot./7.2 mm) generated in the
presence of IBIOC at 300mOsm/kg H2O (n—4) was:
[C AVP Concentration (H)
(mM) 0 lO io_8 lO6
0 19.36 105.4 191.4 264.3 261.4
1 28.51 77.00 156.0 211.9 210.3
4 18.89 56.24 133.7 168.2 157.7
AVP mediated cAMP synthesis was significantly
(p<.05) enhanced in the absence of Ca and signifi-
cantly (p<.05) decreased at 4mM Ca when compared
to physiologic 1mM Ca. These changes were not
observed without preincubation. Neither a modest
decrease (0.5mM) nor increase (2mM) in Ca concen-
tration altered cAMP generation. To assess
whether the enhancing effect of Ca deficiency is
mimicked by a Ca channel blocker cAMe synthesis
was studied in the presence of 5x10 M Verapamil
(V) n"4. Rather than enhancing, V significantly
(p<.OO1) decreased cAMP in the presence (1 and
4mM) and absence of Ca. We conclude that the
synthesis of cAMP by RPCT cells is Ca sensitive
with impairment at a [Ca] attainable in the
papilla during hypercalcemia. The use of V to
define the roles of intra— and extracellular Ca is
confounded by the Ca independent effect of V to
impair cAMP synthesis in these intact cells.
A FLOW-INDUCED ADAPTATION OF PROXIHAL TUBULAR VOL-
UPIE REABSORPTION: ROLE OF LUMINAL NA-H EXCHANGE.
Walter Trizna* and Leon 6. Fine. Division of Neph-
roloqy, Center for the Health Sciences, UCLA
School of Medicine, Los Angeles, California.
We have previously demonstrated that the intrin-
sic reabsorptive rate of the proxipal tubule (PT)
perfused in vitro parallels the in vivo sinqle
nephron GFR in different experimental models of re-
nal failure. One proposed explanation for this
adaptation is that prolonged changes in luminal
flow rate alter sodium reabsorption at the level of
the luminal membrane. The present study examined
the effects of high luminal flow rates on volume
reabsorption () of normal rabbit proximal
straight tubules. Control was measured using
ultrafiltrate (UF) or artificial perfusate (AP)
at a flow of 10 ni/mm. Perfusion rate was in-
creased to 30 nl/min for two consecutive 60 minute
periods. At the end of each period, (nl/niii/min)
was measured at 10 nl/min. Control tubules were
perfused at 10 nl/min throughout the 120 minutes.
The effect of amiloride (Amil) lO- M (a competi-
tive inhibitor of Na-H antiport) was also studied
(* p < .05).
UF Control 0.43 0.51 0.40
UF High Flow 0.43 0.72* 0.73*
UF High Flow + Amil 0.51 0.43
Conclusion: High luminal flow rates using UF or AP
induced an adaptation in of the PT. Partial in-
hibition of luminal Na-H antiport prevents this
adaptation suggesting a key role of luminal Na—H
exchange in this process. These results explain
the high J,, observed in PT obtained from experimen-
tal models of disease with high SNGFR.
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RAPID RECONSTITUTION OF PAH TRANSPORT FROM
CORTICAL BASAL LATERAL MEMBRANES. S.S. Tse*,
C. Bildstein*, R. Mamelok. Stanford University,
Department of Medicine, Stanford, CA.
We have developed a method for rapidly reconstituting
probenecid inhibitable transport of p-aminohippurate(PAH) from basal lateral membranes prepared from renal
cortex. The method can be used as a functional assay in
schemes to purify the transporter. A suspension of phos-
phatidyl choline (150 mg/mI) was made in 10mM IRIS-
HCI pH 7.5, 4 uM leupeptin, 8 ug/mI trypsin inhibitor
from turkey egg white, 0.5 mM dithiothreitol, and 0.2
mM EDTA (BUFFER) was sonicated. Membrane protein
was solubilized in BUFFER containing 0.67% deoxycho-
late (w/v), sonicated, frozen at _700 C., and then
thawed. The presence of the proteinase inhibitors and
dithiothreitol and EDTA resulted in a more consistent
ability to reconstitute transport. The lipid suspension
and the protein solution were mixed together, sonicated,
frozen at _700, thawed, and then sonicated again. Pro-
benecid inhibitable transport was maximal at a ratio of
lipid to protein (w/w) of 100:1. The rates of probenecid
inhibitable transport in a series of separate reconstitu-
tions ranged from 25 to 92 pmoles/min per 0.025 mg
protein (mean of 49 pmoles/min). Probenecid sensitive
uptake accounted for 55% of total PAH uptake. The
uptake of PAH, at 80 mm., linearly decreased in media
of increasing osmolarity. Total binding at an extrapo-
lated intravesicular volume of 0 was 4.6 pmoles/mg pro-
tein; 87% of this binding was blocked by probenecid.
Solubilized proteins stored at 4° C in BUFFER for three
days were able to reconstitute transport. In summary, a
method to rapidly reconstitute a probenecid inhibitable
transporter of PAH has been developed. The transporter
is stable for at least three days. The method will be
useful in isolating membrane proteins in procedures to
purify the transporter.
SODIUM—DEPENDENT SULFATE TRANSPORT IN RENAL OUTER
CORTICAL BRUSH BORDER MEMBRANES (OCBBM). R. James
Turner, NIH, NHLBI, Bethesda, MD and Membrane
Biology Group, Dept. of Medicine, University of
Toronto, Toronto, Ontario, Canada
SO4 transport into OCBBM vesicles (early
proximal tubule) is studied. Sulfate uptake is
markedly enhanced by Na and slightly enhanced by
Li but shows no stimulation by other monovalent
cations tested. Kinetic analysis of the
Na—dependent component of SO4 flux indicates a
single transport site obeying Michaelis Menten
kinetics (Km 0.9 mM and Vmax 7 nmoles/min/mg
protein). Studies of the dependence of SO4 flux
on (NaJ indicate that more than one Na ion is
involved in the SO4 transport event. Although SO4
influx is found to be stimulated by negative
intravesicular potentials evidence is presented
that Na/SO4 cotransport is nevertheless an
electroneutral event presumably involving 2 Na+
per SO4. Under zero trans Na conditions Na
dependent SO4 influx is stimulated by the presence
of intravesicular unlabelled SO4 (trans
stimulation); however, a similar stimulation of
SO4 efflux by the presence of unlabelled
extravesicular SO4 is not observed. These latter
results are consistent with an ordered binding
scheme for Na and SO4 to the transporter with SO4
binding before Na on the extravesicular (urine)
surface and dissociating before Na on the
intravesicular (cytosolic) surface.
/BARTTER'S SYNDROME BY DEFECTIVE SALT RE-
V ABSORPTION IN THE DISTAL CONVOLUTED TUBULE
Jaime Uribarri, Denise Alveranga, Man S.
Oh, Narinder M. Kukar*,Mary L. Del Monte,
and Hugh J. Carroll. Downstate Med. Ctr.
Dept. of Med., Brooklyn, New York.
Bartter's syndrome is generally attri-
buted to a primary defect in salt reabsor-
ption either in the ascending limb of Hen-
le's loop or in the proximal tubule. Nor-
mal to increased free water clearance(CH2O
is taken as evidence for the proximal
tubular defect, whereas reduced CH2O is
thought to represent a defect in the asc-
ending limb of Henle's loop. We present
here two siblings(ages 26 and 20) with
Bartter's syndrome due to defective salt
reabsorption in the distal convoluted tu-
bule. Both patients had persistent hypo-
kalemia with urinary potassium wasting,
metabolic alkalosis, increased PRA and
plasma aldosterone, and urinary prostagl-
andins, and normal blood pressure. A sur-
reptitious use of diuretics was ruled out.
CH2Q was markedly reduced in both patients
(5.2 and 5.4 ml/ain/lOO ml GFR; controls,
9.5 2.5). CH2O after 40 mg of furose-
mide was 1.7 and 1.9 ml/min/100 ml GFR
despite good urine flow(23.l and 26.3 ml
respectively); controls, 6.6 1.5 with
urine flow of 34.7 4.7. Urine osmolality
following overnight dehydration was 883
and 1000 mosm/l respectively. In summary,
the reduced CH2O argues against a proximal
defect and normal urine concentration aga-
inst a Henle's loop defect, but low CH2O
after Lasix suggests distal tubule defect.
SODIUM, CHLORIDE, AND POTASSIUM TRANSPORT BY THE
DISTAL NEPURON: EFFECT OF BUMETANIDE AND CHLORO—
THIAZIDE. Reino Ve1zpuez* and Fred S. Wright,
Yale Univ and VA Medical Center, New Raven, CT.
Furosemide (FUR) and bumetanide (BUM) are known
to inhibit Na,K, and Cl absorption by the thick
ascending limb. We reported previously that both
FUR and chiorothiazide (CTZ) decrease NaC1 absorp-
tion in the rat distal tubule without affecting K
secretion (ASN 1982). To compare the mechanisms
of Na, K and Cl transport in these two nephron
segments loops of lienle (LU) and surface distal
tubules (DI) were perfused with five solutions in
vivo in anesthetized rats, Soin I resembled late
proximal fluid; soln II also had 0.01 mM BUM; and
soln III 0.1 mM CTZ. Soin IV resembled early
distal fluid; soln V also had 0.1 mM BUM. Net
transport rates for ions (.i, pmol/min) and for
volume (Jy, nl/min) were:
Solution Na KI Prox 1854 1912 51 6.0
II +BIJM 772 597 —6 4.2
III +CTZ 1746 1870 50 5.6
IV Dist 294 179 —128 —0.1
V +BIJM 310 200 —148 0.2
CTZ did not affect Na, K or Cl absorption in the
LU. BUM decreased Na and J in the LU but not
in the DT; it promoted K secretion in both seg-
ments. Thus, Na, K and Cl absorption in the LH is
inhibited by BUM and FUR but not by CTZ; Na and Cl
absorption in the DT is inhibited by CTZ and FUR
but not by BUM. The different patterns of re-
sponse to the three inhibitors indicate that Na,
Cl and K transport mechaniems in the DT are dif-
ferent from those in the LU, where the absorption
of these ions is thought to involve a three ion
cotransport system.
/
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WATER AND UREA PERMEABILITY IN BRUSH BORDER
MEMBRANE VESICLES (BBMV) MEASURED BY LIGHT
SCATTERING. A.S. Verkman*, J.A. Dix* and .J.L.
Seifter*:(intr. by B.M. Brenner). Harvard Medical
School, Boston, MA and SUM, Binghamton, NY.
Light scattering techniques were used to study
water and urea permeability of isolated renal mem-
branes. Rabbit renal cortical BBMV were prepared
in 200 mM mannitol, 80 mM K—HEPES, pH 7.5 by Mg
aggregation. 900 white light scattering increased
linearly as BBMV volume decreased with increasing
external mannitol (2—6 Osm ). In stopped—flowlight scattering studies, addition of BBMV to
impermeanta NaC1, mannitol or sucrose (200—1600
mOsm) gave a 10—50 macc time course of volume
change (dH '3 Kcal/mole, T<30°C and 't14 Rcal/
mole, T>30°C). The maximal osmotic water permea-
bility coefficient, Pf (37°C) assuming a maximal
O.lp diameter BBMV is 1—2x10—3 cm/sec, 20x less
than the lowest reported Pf for rabbit proximal
tubule (JCI 50:69). Permeable external solutes
gave a biphasic time course of BBMV volume change;
an initial volume decrease (water ef flux) followed
by a slower volume increase (solute influx). Urea
gave a 2—5 sec time course of volume increase
(AR njl Kcal/mole, T<30°C and 'l8 Rcal/ mole,
T>30°C). Relative permeabilities (500 mOsm) were:
urea 1, thiourea 2.7, glycerol 3.5, acetamide 29,
ethylene glycol 33 and formamide 40. BBMV
equilibrated with urea (0—1000 mOsm) gave [urea]
dependent inhibition of urea and thiourea flux.
Urea inhibition Studies and the agreement
between BBMV "urea ('5xl05 cm/sec. 37°C) and
trans— epithelial urea (JCI 51:314) support a
carrier mediated, transcellular urea pathway.
Impermeant studies support a model of paracellular
water transport in the proximal tubule.
TRANSPORT BY EPITHELIA WITH COMPLIANT LATERAL
INTERCELLULAR SPACES: ASYMMETRIC ONCOTIC EFFECTS
ACROSS THE RAT PROXIMAL TUBULE. Alan N. Weinstein.
Dept. of Physiol. Cornell Univ.Med.College,
Rogosin Kidney Center, The New York Hospital,NY,NY.
Mathematical models of the proximal tubule are
considered in which the lateral intercellular
spaces distend in response to increased intersti-
tial pressure, and basal outlet permeabilities
increase as a result of interspace widening. An
approximate analytical model of the interspace re-
veals the possibility that such compliance may
introduce an asymmetry to the effect of protein
oncotic forces on transepithelial volume flow.
Peritubular oncotic forces close the interspace,
enhance intraepithelial solute—solvent coupling,
and substantially increase volume reabsorption.
The model also predicts a decline in epithelial
water permeability (Lv). salt reflection coeffi-
cient, and salt permeability with the application
of peritubular protein. When parameters are
chosen so as to represent the rat proximal tubule
the predicted effect on solute permeability is
comparable to the observed changes in electrical
resistance of the epithelium. Under conditions of
isosmotic transport from the lumen, however, the
models show relatively small protein effects,
which are dependent upon cell and tight junction
permeabilities and are little influenced by inter-
space compliance. The cspsbility of such models
to represent the peritubulsr protein enhancement
of isosmotic salt and water reabsorption by the
proximal tubule in vivo, is questioned.
ELECTRONEUTRAL CHLORIDE TRANSPORT IN RENAL
CORTICAL BRUSH BORDER MEMBRANE VESICLES (BEla).
S. W. Weinstein and D. Shuiatt. SUN? at Stony Brook
Div. Nephrol, Dept. Medicine, Stony Brook, NY.
Controversy exists as to whether electro—
neutral Cl—OH exchange occurs across the mammalian
proximal tubular brush border membrane. Since Cl—
OH exchange might be of major importance in trans—
epithelial NaC1 transport in the proximal tubule,
we looked for it in a series of experiments using
rabbit BBNV, determining the effect of a proton
gradient on 36C1 uptake across this membrane. A
pM out/in gradient, 6.0/7.5, stimulated Cl uptake.
Gradients of 5.2/7.5 and 4.5/7.5 further stimulat-
ed and caused an overshoot in Cl uptake, con-
sistent with neutral Cl—OR exchange across this
membrane. SITS partially inhibited this pH stimu-
lated Cl uptake. To assess for a proton diffusion
potential (P.D.P.), which might drive conductive
Cl uptake, valinomycin (val) and R+ were added to
shunt and in separate experiments, FCCP was added
in the presence of a pH gradient to enhance the
P.D.P. Val minimally inhibited and FCCP mini-
mally stimulated Cl uptake, consistent with a
small conductive pathway and a large Cl—OH neutral
pathway in this membrane. To determine if the val
and FCCP respectively appropriately increased K+
and R+ permeability, Na+/glucose cotrsnsport (an
electrogenic process) was used to sssess for P.D.P
FCCP markedly enhanced, and val markedly in-
hibited pH gradient stimulated Na+/glucose co—
transport. Val plus 180/1 mEq K+ out/in gradient,
stimulated less Cl uptake than a 6.0/7.5 pH
gradient. These results provide strong evidence
for an electroneutral Cl—OH exchanger across this
membrane more effective than the Cl conductive
pathway.
CRITICAL ROLE OF Cl IN HYPOTONIC CELL VOLUME
REGULATION OF PROXIMAL STRAIGHT TUBULES (PST).
Paul A. Welling* end Michael A. Linshsw, Dept. of
Peds, Univ. of Kansas Med. Ctr., Kansas City,
Kansas 66103.
Upon sudden immersion in dilute medium PST
swell abruptly to a peak within a minute and then
recover close to the control size over 5—10 min-
utes as they extrude K+, Hal-, anion and H20. The
nature of the_anion in the_recovery phase is un-
clear, but Cl and/or HCO night acconpany the
cations. Twenty—three coliapsed non—perfused
rabbit PST were held tightly at both ends with
nicropipets. Tubules were incubated in isotonic
(285 mOam/l) standard or anion replaced Ringer
medium for 20—30 minutes before exposure to the
hypotonic (170 mOsm/1) bath. Tubule volume, as
assessed by outer dismeter measured with an image—
splitting eyepiece, was stable in the isotonic
bath. On immersion in dilute medium all tubules
swelled to a peek 50—60% above baseline. However,
we could alter the volume recovery by changing
bath Cl concentration. Control tubules (N,6)
regulated 81% below the peak swelling in HCO
buffered medium with 122 mM Cl . In contras&
tubules (N,6) depleted of Cl by incubation in Cl
free, gluconate—HCO3 medium regulated only 33%
below peak swelling when placed in Cl free dilute
medium (P'CO.OOl. Tubules (N,5) in medium con-
taining Cl and HEPES buffer (no HCO3 ) behaved
as did control, regulating 74%. In contrast,
tubules in Cl free, gluconate—HEPES buffered
medium (N,6) regulated only 27%. We conclude
that Cl and not HCO3 is the principal anion
extruded with cation during hypotonic volume
recovery in rabbit PST.
.56
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MICROANATOMY OF THE CELL BASE IN PROXIMAL NEPHRON
Larry W. Welling, Dan J. Welling, and James W.
Holsapple*. Laboratory and Research Services, VA
Medical Center, Kansas City, MO, and Departnents
of Pathology and Physiology, University of Kansas
Medical Center, Kansas City, KS.
The microanatomy of the basal region of S2
proximal nephron segments of rabbit was determined
by computer digitizing and manuel point counting
norphonetric procedures from high magnification
electron nicrographs of transverse tubule sections.
The basal 20% of the cell height was divided into
5 concentric zones, each approximately 0.3 pm in
height, and surface densities were determined for
the membrane bordering intercellular spaces per
both the total tissue volume and the intercellular
space volume in each zone. These two surface
density measurements permitted a stereologic
construction of the microvillar structures that
exist just above the basement membrane. Measure-
ments indicate that the parallel arrangement of
lateral cell walls typical throughout most of the
cell height changes to a pattern of independent
adjacent microvilli at a level about 0.6 pm above
the basement membrane, i.e. at about 8% of the cell
height. These microvilli are approximately 2000 1in diameter and have a total length of approximate-
ly 2 x 106 pm/mm tubule length. It is suggested
that this microvillar region can provide a very
sensitive means for rectification of the transport
of water and ions across the proximal tubule when
changes occur in the tubule environment.
RAPID VIDEO MEASUREMENT OF Na AND Cl REFLECTION
COEFFICIENTS ACROSS BASOLATERAL CELL MEMBRANES OF
PROXIMAL TUBULE. Dan J. Welling, Larry W. Welling,
and Toni Ochs*. Departments of Pathology and
Physiology, University of Kansas Medical Center,
Kansas City, KS, and Laboratory and Research
Services, VA Medical Center, Kansas City, MO.
Short lengths of proximally and distally
occluded, lumen collapsed l and 2 proximal
segments from rabbit were incubated for 15 mm in
37°C isotonic (280 mOsm/kg) modified Ringer's
solution in which the usual 115 mM NaC1 had been
replaced by Ma cyclamate (NaCy). The bath them
was exchanged rapidly for a solution of lower NaCy
concentration (AC) and osmolality, either 230 or
185 mOsm/kg, to induce water influx across the
basolateral cell membranes and cell swelling. A
video camera recorded these events at Xl000
magnification and at intervals of 1/60 s. The
initial intake of water, v0, was measured from
the tubule swelling in the first 0.03 to 0.05 5 to
provide a good approximation of the rate of water
entry before the intracellular concentration can
change. Therefore, JV0/AC = qNaCy x LpA where
0NaCy is the reflection coefficient for NaCy and
LpA is the hydraulic conductivity of the baso—
lateral membrane previously reported by us to be
approximately 275 pm/s in both l and 2• When a
for cyclamate is assumed to be unity, we find
0Na — 0.60 0.01 in l (n 23) and 0.83 0.14
in 2 (n — 32). Using our 0NaC1 of 0.46 0.04 in
l and 0.56 0.04 in 2 determined by similar
means, then can be inferred to be 0.32 0.08
and 0.29 0.16 in the two segments and thus some-
what lower than 0Na
.74
/ THE CONTINUOUS MEASUREMENT OF TUBULAR VOLUME CHAR-
GES IN RESPONSE TO STEP CHANGES IN CONTRALUMINAL
OSMOLALITY. G. Whittembury, B. Lindemarnf, H. Gon—
zBlez0and P. Carpi—Medins Inst. Venez. Invest.
Cientif., IVIC, Inst. Internat. Estudios Avanzados
IDEA, Caracas, Venezuela and Physiol. Inst., Univ.
Saarlandes, Momhurg, Saar, German5
Available methods to measure P the cell water
osmotic permeability coefficient the basolate—
ral cell membrane in proximal straight tubules
(PST) either lack enough space or enough time re-
solution. This new method measures time—dependent
(At) volume changes (AV) in PSI. tV is calculated
from diameter (d) measurements for which a video
camera and an integrating circuit are used. A PST
image of high optical contrast is recorded with
the TV camera with the scan lines running cross-
wise to the tubule. The video signal is analyzed
by a special processor which every 1/60 a adds 225
tubular d of each TV frame and feeds this analog
signal to a pen record5r. The fractional error in
Ad measurements is 10 . Ad C 0.05 pm can be detec
ted vs the ugusl error of a single measurement of
n 0.4 pm. P5 was measured by setting up peritu—
bular osmotic steps with bath changgs in 0.1 s
and following the ensuing Ad/At. P was 50.4 (+
8.7) x 10 cm/cm2 of basal membre ares.s.Os
molar with an activation energy E of 2.8 +1.5
Kcsl/nol. Addition of 1 mM NJMBS creases P
to 0.08 of the control value (at 10°C). H °tith
PCMBS is 8.4 1.3 Kcal/mol. PCMBS actionaver_
ses with dithiotreitol. Thus, similar to pore —
containing membranes the pathway for osmotic (vis
cous) flow in PST cell menbranes offers little
interaction with water flow. PCMBS reversibly
blocks this pathway.
EFFECTS OF RENAL HILAR LYMPH DUCT LIGATION ON
INTERSTITIAL PRESSURE AND SODIUM EXCRETION IN
RATS. C.S. Wilcox, R.B. Sterzel, P.T. Dunckel,*
M. Mohrmann,* M. Perfetto.* Harvard Med. Sch.,
Boston, MA; VA Med. Center, Yale Univ. Sch. Med.,
West Haven, CT
Lymphatic drainage of cortical imterstitium
might modulate interstitial hydraulic pressure (Pi)
and tubular Na+ reabsorption. We studied the ef-
fects of short—term renal hilar lymphatic ligation
(LL) on Pi (assessed from subcapsular pressure,
Psc) and Na+ reabsorption in the basal state (B)
and during volume expansion (VE) with saline. sc
after LL was higher than In sham—operated rats (So)
during B (5.9±0.3 vs 2.1+0.3 mm Hg; p<.OO1) and VE
(8.5+0.7 vs 3.3+0.3; pc.001). During B, urine
flow (V) and UNaV were higher in LL than contra—
lateral control (C) kidneys in 20 of 21 rats (pc
.001); there were no differences in function be-
tween kidneys of SO rats. Urea excretion, osmolas
clesrance, GFR, RPF and FE were unchanged by LL.
The increases in V and UNaV during LL were abolish-
ed by salt depletion and augmented by VE. The
natriuretic effects of LL were unaltered by in—
hibition of distal Na+ reabsorption with furose—
mide, thiazide and amiloride. Acute sympathetic
activation or inhibition by carotid occlusion or
ganglionic blockade respectively elicited the same
changes in vascular resistance in LL and C kidneys.
In conclusion: 1) lymphatic drainage dissipates
the renal Fi; 2) increased Pi during LL is asso-
ciated with decreased Na+ reabsorption, primarily
in the proximal nephron; 3) effects of LL are not
due to major changes in renal hemodynamics, de—
nervatiom, osmotic or urea diuresie; 4) natriuret—ic and diuretic responses to LL depend on the
degree of ECV expansion.
/
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MODULATION OF TIlE HYPERKALEMIA OF EXERCISE BY CAT-
ECHOLAMINES. M Williams,* E Gervino,* R Rosa, J
Young,* L Landsberg,* RS Brown, and FH Epstein,
Harvard Medical School and Beth Israel Hospital,
Dept. of Medicine, Boston, Massachusetts.
Aiitehypirkalemia occurs during exercise and
resolves with recovery. Because catecholamines,
known modulators of potassium (K) homeostasis, are
released during exertion, we examined their role
in K disposal during and after vigorous ergometric
exercise. Five subjects did three identical
exercise studies: during acuteo(—blockade with
phentolamine, during a—blockade with propranolol,
and a control study.
Compared to a transient rise in plasma K of
0.90±.l3meq/L without blockade, propranolol caused
a peak rise of l.54±.22meqfL (p<.05) and a
sustained elevation of K during recovery. In
contrast to a—blockade, phentolamine decreased the
peak rise of K (O.61+.23meq/L, p<.O5), and caused
a sustained lowering of K during recovery.
Urinary K excretion, serum glucose and RC0..
venous p11. and plasma renin and aldosterone did
aot differ between studies. Compared to control,
plasma insulin was elevated at peak exercise with
phentolamine (22.4±9.3 vs. 9.3±3.6uU/ml. p<.OS),
but was unchanged with propranolol
(7.63j1.94uU/ml). Cardiac work decreased with
blockade but increased vithOC—blockade.
During vigorous exercise, normal subjects
undergo transient elevations of plasma K. This
study shows that extrarenal disposal by cellular
uptake of K relased during exercise is markedly
ttpa1red by p—blockade, and enhanced by
a—blockade. Both— and—catecho1amine receptors
appear to play important, but opposite, roles in
modulating the physiologic hyperkalemia of
exercise.
.47
/ IN VIVO AND IN VITRO EFFECT OF ADH ONLOOPOF
V 1+:F.LE CI-LORIDE REABSORPTION IN THE
BRATTLEBORO (DI) RAT. 3. Work, B. Booker 3.A.
Schafer, 3. Galla and R. Luke, NRTC, University of
Alabama in Birmingham, Birmingham, Alabama.
Both in vivo superficial loop segment microperfusion
and in vitro perfusion of isolated medullary thick
ascending limb (mTal) segments were used to assess the
effect of ADH on loop of Henle chloride absorption in
the Brattleboro rat. Superficial loop segments (LS) were
microperfused in vivo at 19.2±0.4 ni/mm (meant SEM)
with a Ringer bicarbonate solution. Under control
conditions absolute Cl reabsorption was 1541±65
peq/min and increased to 1822±116 after intravenous
infusion of ADH (mean paired difference 281 peq/min,
pO.02, n=7 rats). Distal C1 concentration decreased
4.0±1.7 mEq/L and fractional C1 reabsorption increased
5.4±2.5% (0.l<p.zO.5). For in vitro perfusion, mTal
segments were bathed and perfused (9-15 nI/mm) with
phosphate-buffered solutions at 38°C. Under control
conditions in 10 tubules transepithelial voltage (Ve) was
2.5± 0.3 mV(lumen positive), the net Cl flux was
130± 28 peq/min/mm in the absorptive direction, and
unidirectional 86Rb efflux was 35.2± 3.8 pmol/min/mm.
Adding ADH to the bathing solution significantly
increased net Cl reabsorption to 342± 82 and Ve to
3.6± 0.5 mV (both, p<O.Ol; mean paired difference for Cl
flux 212 peq/min/mm), however, had no significant
effect on the 86Rb flux. These results demonstrate
that ADH enhances C1 reabsorption in the Brattleboro
rat, both in vivo in the L5 and in vitro in the mTal. The
increase in net C1 flux after ADH in the mTal in vitro is
of comparable magnitude to that seen in the LS in vivo.
This is consistent with the hypothesis that the primary
effect of ADH on Cl reabsorption in the LS is localized
to the mTal.
.75
Na UPPA VIA Na-SUflIATE COI'R1NSBDP IN RL
BRUSH BORDERS. Ernest M. Wright, Bruce
Hirayama* and Randi Levin, Dept. Physiol.,
Univ. of California Med. Center, Los Angeles,California.
Renal cortical brush borders contain Na—
cotransport systems for sugars, amiro acids and
carboxylic acids. These are important pathwaysfor Na transport across these membranes. Wehave set out to measure the kinetics of Na
uptake into rabbit renal brush border vesicles
via the dicarboxylate transporter. Na uptake
was measured under voltage clamped conditions(E = 0 mV),. Rates of both Na and succinate
upakes (J and Jsucc) wer obtained from t}
initial slopes of and '4C—suocinate uptaketimecourse curves. At a fixed succinate
concentration (1mM) Na jsucc increased in
a sigmoid fashion as the external Na
concentration was increased from 0 to 150mM;
the Hill coefficients were 2.2 for both Na and
succinate. At a fixed Na concentration (50mM)
increasing the external succinte concentration
from 0 to 5mM increased both 3 and j5uc in a
hyperbolic manner; the succinate Kt for bothfluxes was 1mM, the j" was 330 nmole/mg.minfor Na and 110 njoles/m9.min for succinate.
The flux ratio (j a/Jsucc.) was 3 at all Na and
succinate concentrations employed. We conclude
that 3 sodium ions are transported for every
dicarboxylate ion transported. Finally, giventhe plasma concentrations of Krebs cycle
intermediates and the relative J''s for renal
cotransport systems, we suggest that thedicarboxylate transporter contributes a
substantial fraction of the total Na flux
across the renal brush border membrane.
ANALYSIS OF SODIUM INTAKE EFFECTS ON STEADY—STATE
POTASSIUM EXCRETION. David B. Young, Thomas E.
Jackson*, and Robert C. Scott*. Univ. Miss. Med.
Cntr. Dept. of Physiol., Jackson, Mississippi.
The effect of changing Na intake on the steady—
State relationship between plasma K (PK) and K
excretion (Kex) was analyzed in a group of 15
large adrenalectomized dogs maintained on a
continuous i.v. replacement of aldosterone (50
pg/day) and methylpredisolone (400 Iig/day).
Dietary Na and K intake were each 10 mEq/day. K
intake was varied in steps of 7 days duration from
10 to 30 to 100 mEq/day, additional K being added
by continuous i.v. infusion of KC1. Plotting PK
versus 24 hr K excretion data obtained at the
conclusion of each period of K intake describes
the steady—state relationship between the two in
the absence of changes in aldosterone. This
relationship was obtained while the dogs were
maintained on 10, 100 and 200 mEq/day Na intake.
The regressions describing the data are:
Na10: log Kex .594 PK —1.137; r = .752
Na=100: log Kex .475 PK —.330; r = .742
Na=200: log Kex .556 PK —.554; r .901
The regressions for the Na 100 and 200 mEq/day
are both different (p <.05) from the Na 10
mEq/day data, although they do not differ from
each other. Expected K excretion rates at the
three levels of Na intake are given below:
PK=3.5 mEg/L PK=4.0 mEg/L PK4.5 mEg/L
Na10 9 mEq/day 17 sEq/day 34 mEq/day
Na100 22 mEq/day 37 mEq/day 64 sEq/day
Na=200 25 sEq/day 47 mEq/day 89 sEq/day
The results demonstrate a strong effect of Na
intake on K excretion in the normal range of
intake, from 10 to 100 inEq/day, but only a weak
effect above that level.
tI
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EFFECT OF CHRONIC LITHIUM (Li) TREATMENT ON
TRANSPORT OF SOL,UTES ACROSS LUMINAL BRUSH BORDER
MEMBRANE (BBM). A.N.K. Yusufi,' S. Christensen,'
and T.P. Dousa. Nephrol. Res. Unit, Mayo Clinic
and Mayo Med. School, Rochester, Minnesota.
It has been recently reported that Li added
in vitro in relatively low (mM) concentrations
inhibits the BBM transport of suocinate, citrate
and the Na+_H antiport. We examined transport
properties of BBM isolated from kidneys of rats
fed for I weeks a chow containing Li (60
rnmol/kg) as compared to controls. Li—treated
rats developed polyuric syndrome; plasma level
of Li was O.5l 0.05 mM. BBM isolated from
Li—treated rats had a higher capacity for
Na—gradient—dependent uptake of 1'lCcitrate
(Af 53%; P<O.OO1) and C—succinate ( +
P(O.005), compared to controls. On the other
hand, BBM uptake of 32pj, D—(3H3—glucose or
L—(3H3—proline did not differ from controls.
Also, rate of the amiloride—aupressible
Na+_H+ antiport across BBM from Li—treated rats
was not different from controls. Li—treated rats
had higher (A+27%; P ( 0.005) plasma levels of
citrate, but urinary excretion of citrate was
not different, thus suggesting that tubular
reabsorption of citrate was increased in
Li—treated rats. Our results show that chronic
exposure to Li in vivo has an opposite effect on
Na+_gradient_dependent transport of citrate and
succinate across BBM than direct addition of Li
in vitro. Increased BBM uptake capacity for
citrate may contribute to apparently enhanced
renal tubular reclamation of citrate and to
increase in plasma citrate found in rats treated
chronically with Li.
CYTOPLAS*IIC CALCIUM MAY MODULATE POTASSIUM
TRAMSPORT IN THE AMPHIBIAN KIDNEY. t1a.Lthgw I_
jjp* and Lawrence P. Sullivan. Univ. of Kansas
Medical Center, Kansas City, Kans.
We have investigated the effects of the
calcium ionophore, A23187, and the calcium
channel blocker, verapamil, on K transport in
the perfused frog kidney. The unidirectional
secretory (Js) and reabsorptive (Jr) K fluxes
were estimated with the use of 42—K perlu;ed
into the portal circulation. A23187 (10 ugm/ml
in DM50) was added to the portal circulation of
one kidney while the other received the solvent,
DM50 (n7). In the presence of A23I87 urine flow
rate (V) rose 116 while fractional Na
reabsorption fell 427.. K excretion and ,Js
increased 246Y and 295Y respectively; Jr did not
change. Tissue K content was reduced by l67
(p<.O5 for all changes). The rise in Ja cannot
be attributed to the rise in V since urine K
concentration also increased 67/.. To test the
effect of verapamil , Js was first stimulated by
adding 0.5 mM acetazolemide (ACTZ) to the portal
circulation of both kidneys. 0.05 ritl verapamil
was subsequently added to the portal circulation
of one kidney (n10>. ACTZ stimulated K
excretion fl7/ and J5 217/.; Jr did not change.
Verapamil then reduced K excretion 267 and Je
417.; Jr was not affected. Verapamil did not
affect GFR, V or Na reabsorption (p<.05 for all
changes). Thus A23187 increased K excretion by
stimulating secretion and veraparnil depressed
ACTZ—stimulated K excretion by inhibiting
secretion. These results suggest that
cytoplaemi c calc i urn levels modulate
transepithelial K transport in the amphibian
kidney.
HISTAMINE MODULATES NESANGIAL CELL cAMP PRODUCTION
AND C9NTRACTION IN ThE RAT. R.E.Abboud, and J.R.
Sedor , Dept. of Med., VA and University Hosps.,
Case Western Reserve Univ., Cleveland, Ohio.
Histamine (H) is synthesized by rat glomeruli
(G), stimulates cAMP production in G, and influ-
ences glomerular microcirculation. We studied the
effect of H on cAMP and cGMP accumulation in cul-
tured rat mesangial (MC) and epithelial cells (EC).
In the presence of 0.5mM Isobutyl methyl xanthine,
a phosphodiesterase inhibitor, 0.1 mM H increased
cAMP in MC from 62±9 to 447±61 pm/mg protein (n8,
p<0.Oi). The effect of H was dose— and time—
dependent. H (0.01 mM), elicited + t5O%, 0.1 mM
(+M1O%). This stimulatory effect of H occurred at
30 sec (+Ed47%) and peaked at 5 mm (+ 1600%). The
H antagonist cimetidine (C) (0.1 mM) abolished the
shmuiatory effect of II (0.1 mM) while the Hi an-
tagonist diphenhydramine (D) (0.1 mM) had no effect
on cAMP accumulation. Dimaprit, a specific H2
agonist, but not the H1 agonist pyridylethylamine
(PEA), stimulated cAMP accumulation. H had no ef-
fect on cAMP in EC or on cGMP in MC and EC. H
(0.05 mM to 0.1 mM) contracted MC and the antag—
onist D, but not C, blocked H—induced contraction.
The agonist, PEA, but not dimaprit, contracted MC.
Cinnarizine (0.01 mM), a calcium channel blocker,
prevented H induced contraction but had no effect
on H—elicited increase in cAMP. H and its ago—
nists caused parallel changes in glomerular planar
surface area, measured by a Millipore particle
measurement computer system. In summary: 1) H
enhances cAMP accumulation via an H receptor; 2)
H contracts mesangial cells via an Ill receptor, an
effect that requires extraceilular Ca++ entry.
We conclude that mesangial cell function is dif-
ferentially modulated by H1 and H2 receptors.
ROSTAGLANDIN(PG) SYNTHESIS BY THE CANINE KIDNEY.
Billy S. Arant, Jr. Univ. of Texas Health Science
Center, Dept. of Pediatrics, Dallas, TX.
The major cyclooxygenase product of renal
arachidonate (AA) metabolism has been character-
ized as PGE2, PGF2 , or PGI2. Most previous
studies have relied oly on measurements of 6keto—
PGF1 for P612. The kidney contains enzymatic
step for degrading P612 to other metabolites.
The purpose of this study was to characterize
further PG synthesis at different renal sites.
One gm samples of renal artery (RA) cortex (RC),
medulla (RN) and glomeruli isolated from outer
(OCG) or juxtamedullary (JMG) cortex were incu-
bated with 1.6x10 5M AA or C—AA in Kreb's bicar-
bonate (pH 7.4, 37°C, 95%O:5%CO.)) for 30 minutes.
Following acidification hd etraction PG were
measured by RIA (ng/gm/30') or HPLC—radiochro—
matography (%Total PG cpm).
RIA-PGE2 PGF2 6kPGF1 TxB2
RA 3.2 2.9° 1.7 ° 1.0
RC 0.5 0.9 1.0 0.8
RM 2.3 30.6 4.1 1.2
OCG 11.4 10.9 29.4 23.4
JMG 13.6 11.8 25.1 10.5
It could be concluded from RIA that the major AA
metabolite in RA is PGE2, in RC is P612, and in RM
PGF2 . However, the sum of 4—PGI2 metabolites
idenified by co—migration with authentic PG re-
vealed P612 to represent 53% of PG synthesis in
RA, 43% in RC, and 73% in RM. It is concluded
that PGI2 is the major cyclooxygenase product of
AA metabolism in vitro by the canine kidney and
that 6ketoPGF1 alToes not reflect total PGI2
synthesis in t'ssues when enzymatic metabolism is
possible.
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CARDIORENAL RESPONSES TO LEUKOTRIENE C4(LTC4)
INFUSION IN THE RAT. KF Badr,* C Baylis,*
.JM Pfeffer,* MA Pfeffer,* RJ Soberman,* RA Lewis,*
KF Austen,* EJ Corey,* and BM Erenner. Harvard
University, Boston and Cambridge, MA.
Systemic and renal vascular effects of LTC4
(2ijg/kg/min for 5 mm, IV) were studied in 27
anesthetized Munich—Wistar rats. During LTC4
infusion, mean arterial pressure (A?) rose from
114±3SE to 125±3t mm}Ig, whereas RBF and cardiac
output (CO) fell (6.5±0.3 to 5.O±O.3t and 35±2 to
24±lt ml/min, respectively). 15 mm post infu-
sion, AP returned to baseline while REF and CO
remained low and GFR fell from 0.9±0.1 to 0.5±0.11-
ml/min. In addition, hematocrit (Hct) rose from
47.6±0.6 to 51.9±0.91- volE due to a fall in plasma
volume (PV) from 8.2±0.3 to 6.5±0.41- ml. In 5
other rats, the presence of the LTC4 antagonist
FPL55712 (3.5 mg/kg) abolished the above changes
in A?, RBF, GFR, CO and Hct. In 12 other rats,
which received LTC4 + indomethacin, A? still rose
from 107±4 to 119±4j-mmHg and REF and CO fell from
6.6±0.3 to 5.7±0.31- and 35±4 to 29±5-i- ml/min,
respectively. However, Hct did not rise and, dur-
ing the post—infusion period, there was signifi-
cant recovery of RBF to 6.2±0.3 and CO to 32±4 ml!
mm, as well as preservation of GFR (from 1.0±0.1
to 1.0±0.1 ml/min). Conclusions: The decline in
REF seen during LTC4 infusion is a consequence of
vasoconstriction and cardiodepression, effects
antagonized by FPL55712. Post infusion, these
reductions in REF and CO are sustained by PV
losses resulting from an LTC4—evoked increase in
vascular permeability. Indomethacin prevents PV
losses, allowing CO to recover when LTC4 infusion
is stopped, thereby preserving REF and GFR,
t= p<.05
U
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RAPID ADAPTATION OF COLONIC ALDOSTERONE RECEPTORS
FOLLOWING BILATERAL NEPHRECTOMY (NX). M. Edwina
Barnett* and Ulrich Hopfer* (intr. by J.T.Lanning)
Case Western Reserve Univ., Cleveland, Ohio.
The colon responds to hyperaldosteronism by
decreasing Na excretion and increasing K secretion;
a response shown to be mediated by aldosterone re—
captors in isolated colonic epithelial cells in
sodium—deficient (Na—def) rats (Barnett, et. al.,
Fed. Proceedings 42(4):984,l983). The changes in
the characteristics of the receptor occur in 3
phases in this model and require >30 days to reach
a new equilibrium. If rats are NX, hyperkalemia
and uremia cause death in65 hrs. During this time
there is a rapid rise in serum aldosterone (Saldo)
at the rate of 7ng/dl/hr which directly correlated
with the rise in serum K. Changes in the colonic
receptor were found to occur in the same 3 phases
under the same Saldo conditions as in the Na-def
model except they now appeared Over the course of
hours instead of days.
Saldo Hr/Days Kd (nN) R (recap/cell)
(ng/dl) MX) Na—def NX/Na-def NX/Na-def
(NL) (20) — (1.4±0.2) (2512
Ph 1 100 lOh/ 3d 1.6/1.4 824/ 989
Ph 2 300 40h/ 7d 2.7/2.2 1335/1403
Ph 3 max 50h/30d 2.3/2.8 1892/2086
Maximum (max)=37O NX and 1500 Na-def
Mean +SD; Normal (NL), Phase (Ph)
In NX there is also a transition zone between Ph 1
and Ph 2 characterized by a curvilinear Scatchard.
It is concluded that the level of Ssldo determines
when compensatory changes of the receptor system
will occur. If the level rises rapidly as seen
following NX, the entire adaptive phenomenon is
complete over a period of hours.
I EcAME'IW,NE (DEX) N4) ALLC6'TERNE (AJID) :DIFFERENI'IP,L
E'FXIS Q' ACTIVE A9JWTICBI (A&S) AND K SEXRETICEI.
C.P.Dastl arzl V.Kapx>r. Irp1e thiv., hila. PA.
Stm1aticn of colonic Na ate arx3 K secreticn Lv
ard Alcb occurs via different receptors ard prcbably
different rnechanimns. Thus, hornonal effects cn elec-
trodnical forces aid active arx3 passive distribution
of Na ard K ware examined usirg in vio perfusei rat
colon. 'lb determine if transepithelial ion gralients
are d.e to passive distribution, equilibrium solutions
ware established at %thidi there was ro ret flux of ions
or water, Thnamural SD was also nEasured. Ux3er
these corditions the Narnst equation applies. Differ-
ences betwaen observed aid predicted luninal (Na] aid
[K] suggest active transport. In shan-oparated control
rats (C) the equilibrium (Na] aid [K] (wZ) ware 3O&15
in proximal (prox) colon aid 20&20 in distal colon.
There was no Na gralient with airenalectcmty (AtC)
alone. Ex in replaceent doses (5iiqJlOO gtw/d) main-
tained luiiinal equilibrium concentrations in AtE rats
but stress doses of Aldo (1 5ig/10O gtw/d) ware neces-
sary to maintain the sate lusinal [Na]. However, at
this dose, prox lisninal equilibriun [K] was 3Qrt4 aid
distal (K) 4(*1. In all groupa large differences he—
tween predicted ax-ri observed equilibrium concentrations
suggested active Na ate ax-ri K secretion. 'lbs C active
transjx)rt totentials for Na abs ware 44+0.4 ax-ri 64+0.4
my in proximal aid distal colon aid ware undwxgefby
the hormones. Howaver, the active tranort [xtentials
for K secretion in Pdx-Aldo rats of 51±1 aid 53+liW in
prox ax-ri distal colon ware 140% aid 180% of those in C
or 1x grouçs (p<O.OO1). Thus active colonic Na abs is
note sensitive to tx than Aldo. Aldo doses id-x
maintain normal Na graiients itore gotently stimulate
active K secretion suggesting this distinct Aldo effect
is inieerdent of changes in active Na abs.
LOW SODIUM INTAKE IN YOUNG RATS: EFFECT OF CON-
VERTING ENZYME INHIBITOR. John W. Bauman, Jr.
George P. Studzinsky*and Abraham Aviv. New Jersey
Med. Sch., Newark, NJ
In earlier studies severe sodium restriction
increased urinary acid—labile aldosterone excre-
tion (ALA) 40-80 fold in young rats while only 8-
10 fold in older rats. To test whether this
magnitude of aldosterone increase in the young was
solely due to activation of the renin angiotensin
system (RAS) or another system as well, converting
enzae inhibitor (CEI) was administered to young
rats maintained on low (1 meq/kg/day) or normal (9
meq/kg/day) Na regimens. CEI (1.4 ug/kg/min) was
administered via implanted osmotic pumps for the
last 10 days of 5—week regimens started at weaning.
Effectiveness of inhibitor was established by
blood pressure responses to equimolar infusions of
Angiotensin I and II. At 5 weeks ALA excretion
(pg/kg/day) in rats on normal regimen was 4.8+.43
compared to 245.3+44.8 in the low-sodium group. At
5 weeks ALA excretion was 5.7+.61 in the CEI-
treated normal sodium rats and 289.4+35.3 in the
EI-treated low Na group. That increased ALA
excretion in the young rats on low—sodium regimens
reflected increased adrenal output of aldosterone
was supported by increased adrenal weights and
histologic evidence of increased adrenal glom—
erulosa activity in the low—sodium groups. CEI
adminitration did not produce significant dif-
ferences in adrenal weights or in adrenal hist-
ology, nor did it decrease the rate of urinary ALA
excretion by the low—sodium groups. It is con-
cluded that, in constrast to the reported role of
the RAS in adult rats, at least one other mechanism
for aldosterone production is operative in young
I
V
rats.
Abstracts 325/
.31
RP.T BL CJ'ICL PRBTPGLNI)IN F2 (FGF2) BtCEPIO1
IN VID:E tATIQ "UP' NI) "1X.'1' JLId'I.
Thes R. Bedc. ltp1e Uuiv., Etiila., W.
h have previously repxte that rat renal cor-
tex possesses a sirgle class of high affinity rGF.
birdirl3 sites ..hich can be nulated in vitro. In
this study we tested the hypthesis re-
ceptor is regulated in vio b.k' diangen in arbient
EGB concentratian (Te7Tess + sore receptors
i.p regulation; sore + fewer receptors = doin
regulaticn). lb test for regulation, 250 gras
male rague—Dawley rats were given a single subco-
tareous dose of irrlcziethacin (flU), 5 iTg/ aJ) then
given drinking water with flU) at a axicentratian
thith provided 5 nq.4cg/day orally. Dj 48 bxirs urin-
ary IGE excretion was reducml 75-90%. 3a-. birxi-
ing was neasurei in a 35,000 xg particulate fracticn
prepared fran renal cortex. At 48 heurs, flU) treat-
ed animals ha a marked increase in the rurber of
cortical PCE receptors xzrparei to pair—fed controls
(159+ 11 vs 98+ 11 ols E(Q ued/m3 protein,
rean+SFM, rF4, p<.01). lb test forã-
regulaticgi, rats were given ts Sug doses s.c. of
16,16.-thmethyl (tilE), a stable 1E analng.
Biring was neasured 3 hours after treatnmnt. rIlE
treated rats ha significantly fewer L receptors
(54 + 10 vs 108 + 14 ulTg, r4, p(.01). t'ither
fllDror LiE hafany effect an receptor affinity (Yd
[n11D] 1.75 + .21 rfl; Hi (tilE]) 1.71 + .33 r; Hi
[control] = 1.2 + .18 nil). Ihese resu1tdmirn-
strate that renafcortical i receptors in vi are
subject to "iç?' aixi "down" regulation.
that danges in renal FG receptors in vi are p-
tentially iiortant determinants of icn in
the kidney.
CALCIUM MODULATION OF PROSTAGLANDIN STIMULATED
RENIN RELEASE. William H. Beierwaltes, Henry
Ford Hospital, Detroit, MI.
Renin release is associated with a decreased
intracellular calcium concentration [Cai] while
prostaglandin (PC) synthesis (via calcium
dependent phospholipase A2) is enhanced by
increased [Caj], yet P stimulates renin
release. To study the role of [cajj in PC—
mediated renin release, rat isolated glomeruli
were studied by superfusing them within chambers
using 10'M arachidonic acid (AL) in Krebe media
(2mM calcium) or Krebs modified with either ahigh calcium concentration (lOaM) or without
calcium (+EDTA). Renin concentration was
measured in the effluent superfusate by RIA for
angiotensin I. Addition of AL increased renin
2.5—fold, from 2.38±0.34 to 6.19*1.47 ngAI/hr/min
superfusion/50 mg wet wt (ngAI); n—13, p<O.O25.
With high calcium media, LA had no effect
(2.79±0.53 to 2.42±0.10 ng AX, n-i), and was not
different from normal calcium controls (2.O0t0.22
to 1.52±0.15 ngAI, n—9). Deletion of media
calcium increased basal renin to 17.98±1.39 ngAI
(p<O.OOl vs normal calcium media) and in calcium—
free media, AL stimulated renin release to
29.61±3.41 ngAl (n—6, p<O.Ol). PC—stimulated
renin release is enhanced by a transcellular
gradient which favors reduced [Caj], but is
blunted by a gradient favoring increased [Caj].
The dichotomous role of calcium in PC synthesis
and in renin release implies that calcium's
influence in the events of PC—stimulation of
renin are compartmentalized within the renin
producing cells.
ESTRADIOL (E2) INDUCED CHANGES IN RENAL CORTICAL
Na+_K+_ATPase. Jeffrey Berns,* Gale Browning*
and Janice Douglas. Case Western Reserve Univ.,
Dept. of Ned., Cleveland, Ohio.
Estrogens cause an antinatriuresis that is
independent of mineralocorticoid effect and hemo—
dynamic changes. To determine the effect of E2
on renal NaLK+_ATPase, which mediates active
Na+ transport, oophorectomized rats were treated
for 24h, 3d, and 7d with 2g/h of E2 or vehicle
(control) by intraperitoneal miniosmotic pump
infusion (mean plasma E2 levels: C=8.2, E2=278.O
pg/ml). A radiochemical assay was used to deter-
mine Na+_K+_ATPase activity in membrane-enriched
suspensions from a thin cortical slice. At 24h,
Na—K—ATPase activity was increased by 29%
(0.95±0.1 vs 1.21±0.1 i.imol P1/mg protein/mm,
p<.Ol). Kinetic analysis with Naas a variable
revealed that the Vmax for Nawas significantly
increased (0.7±0.07 vs 1.1±0.03 iimol/mg/min,
p<.O5) and the K½ for Na was unchanged (10.8±3
vs 9.8±4mM). These changes were not due to dif-
ferences in membrane enhancement and were unaf-
fected by prior adrenalectomy. After 3d Nat-
K—ATPase activity was decreased 17% (1.61±0.2
vs 1.33±0.2, p<.O25), and by 7d was decreased by
P1% (1.60±0.1 vs 1.26±0.2. p<.025).
These data indicate that an E2 infusion which
results in physiologic plasma E2 levels causes an
acute increase in renal cortical Na+_K+_ATPase
activity due to an increase in the number of Na+_
K-ATPase pump units. Continued E2 treatment
causes a decrease in enzyme activity. This
suggests that the E2—induced antinatriuresis is
mediated by Na-K-ATPase initially, and is
followed by development of an escape' mechanism
associated with a decrement in Na+_K+_ATPase.
THE MECHANISM OF RENIN RELEASE BY FUROSEMIDE IN
THE ISOLATED PERFUSED RAT KIDNEY. Nicholas P.
Bondar, Margaret MacDougall and Franklin D.
McDonald, Wayne State Univ., Sec. of Nephrology,
Detroit, Ml.
Furosemide (F) is known to stimulate renin re-
lease (BR) in the rat. However, the mechanism
remains controversial. We investigated the mecha-
nism using the recirculating isolated perfused rat
kidney (IPRK). Three doses of F were used: 10mg
at 25 mm., 40mg at 35 mm., and 100mg at 45 mm.
post—surgery. The actual renal perfusion pressure
was kept constant at llOmmg Hg except for Group
III when the pressure was allowed to drop after F
was introduced. The data were as follows:
I Control n6 GFR=0.8±0.1
II Furosemide (Constant Pressure) n=8 GFR—0.9±0.l
III Furosemide (Variable Pressure) n=10 GFR1.0±0.2
MIN.
B146±l6 59±22 66±25 6.3±0.5 7.2±1.0*5 5.2±0.9
25 37±14 83±33 57±43 6.3±0.7 l3.3±1.3c5 9.1±0.85
30 50±33 81±38 121±5Y' 7.6±1.1 22.0±3.0*5 4.3±1.25
35 55±27 32±17 130±32 8.8±0.9A31.8±2.2*5 6.7±1.35
40 11±41 86±67 180±63510.0±l.335.2fi.9* 1.1±1.6
45 28±61 82±78 259±6&A l0.5±l.5 45.1fl.1*5 4.4±2.2
*p<O.OS vs control group. tp<O.OS vs 15 mm.
value. RSRRenin Secretion Rate = ng Angiotension
I/mi/hr. FENa = fractional excretion of sodium.
GFR glomerular filtration rate. SEM.
We conclude that RB by F in the IPRK is inde-
pendent of natriuresis. Furthermore, it is demon-
strated that the baroreceptor is the involved
pathway since only when the perfusion pressure was
allowed to drop following F administration was
renin stimujated by F.
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SUPPRESSION OF PLASMA RENIN CONCENTRATION (PRC)
BY INDOt'ETHACIN IN THE ADRENALECTOMIZED (ADX)
RAT. L. 0. Boucher, M. 0. McCaslin, T. A.
Kotchen, and B. A. Jackson. Depts. of Physiol.
and Med., Univ. of Kentucky, Lexington, KY 40536.
Since it has been reported that corticoste—
roids may modulate prostaglandin (P6) synthesis,
and since PG's may modulate renin release, the
present study examined whether PG's are involved
in the hyperreninemia associated with adrenal
insufficiency. Eight—day ADX rats were mactin
anesthetized; arterial blood samples were taken
before (—15 mm) and after (+45 mm and +90 mm)
10 mg/kg indomethacin i.v. Indomethacin treat-
ment significantly decreased PRC after both 45
mm (a —34%; p < 0.01) and 90 mm (a — 47%; p <
0.01). PRC's in vehicle—treated ADX rats
remained stable over this same time period.
PRC (ng Al/ml/60 mm; Mean * S.E.M.)
Pre—Indo Post—Indo
—15 mm +45 mm +90 mm
Indomethacin: 50.8 333* 27.1*
*53 *3.0 *2.6
(15) (15) (15)
Vehicle: 61.1 65.3 67.8
* 6.2 4.4 * 13.3
(6) (6) (6)
* p < 0.01 compared with Pre—Indo value.
Preliminary experiments inaicate tnat pros—
taglandin E2 production in glomeruli microdis—
sected from AOX rats may be elevated (11.3 * 4.2
pg/6O min/12 glom.; n = 3), compared to sham-:
operated controls (2.6 0.5 p9/60 min/12 glom;
n = 3). The present results suggest that the
eleyated PRC observed in ADX rats may at least
in part be due to an exaggerated rate of renal
PG synthesis.
AFFINITY CHANGE FOR SODIUM ACTIVATION OF RENAL
CORTICAL Na-K-ATPase SYSTEM AFTER ANGIOTENSIN II
(Ang II) INFUSION. Gail P. Brown,* and Janice
Douglas. Case Western Reserve Univ., Dept. of
Med., Cleveland, Ohio.
Ang II receptors have been identified on both
brush border and basal-lateral membranes of rat
t'bules. Such receptors may mediate change in
tja-K-ATPase activity. Thus, experiments were
undertaken to ascertain whether Ang II could quali-
tatively influence renal cortical Na-K—ATPase
activity. Ang II, 495 ng/iil/hr, or vehicle was
infused for 24 hours via miniosmotic pumps 48 hours
after rats were adrenalectomized and implanted
with osmotic pumps containing 12.5 g/ul cortico—
sterone (B) (Treatment I) or both B and 0.2 i.ig/ul
aldosterone (Treatment II), and in rats receiving
3% NaC1 in their food (Treatment III). Rats
receiving Treatments I and III also received
saline to drink. Renal cortical microsomal mem-
branes were prepared to determine K½ and Vmax for
Na, K, and AlP. Ang II infusions were associated
with: 1) a decrease (p<.OOl) in the K. for Na
activation of N—K—ATPase from 14±3 to26±l (n=4),
16±1 to 12tl (n=5), and 12±3 to 7±1 (n=5) mM
(means SEM) for treatments I, II, and III,
respectively; 2) No changes in the K½ for K acti-
vation or the K for AlP, 3) A decrease (p<.O5) in
Vmax for Na from 2.3±0.6 to 1.9±0.5 mol/min/mg
protein (n=5) in Na-loaded rats only, 4) No chan-
ges in Vmax for K or Alp, and 5) No change in Mg—
ATPase activity. We conclude that Ang II infusion
is associated with an increase in the affinity of
renal Na—K—ATPase for Na. The data suggest that
Ang II may participate in the acute regulation of
tubular sodium reabsorption.
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THE EFFECT OF VALINOMYCIN ON ISOTONIC FLUID REAB-
SORPTION IN THE PROXIMRL TUBULE OF HYPOTHYROID
*RATS. G.Capasso & R.K.nne,A1bert E1nSten College
of Med. ,Dept. of Physiol. & Biophys.,Bronx,N.Y.
Hypothyroid rats (TX) ,treated for 3 days (TX+T3)
with low doses of tri—iodothyronine (T3) ,double
isotonic fluid reabsorption () ,but do not change
Na-K-ATPase activity in kidney cortex homogenate
(Pflugers Arch 1982,394:294—301) or Na permeabili-
ty in isolated brush border membranes (unpublished
observations) .Therefore P3,when administered for a
short time and at a low doses,does not seem to act
directly on the luminal entry step or the contra-
luminal exit step for Na.Recently Schultz proposed
(Axn.J.Physiol. 241:F579—F590,1981) that,under cer-
tain conditions,the K permeability of the membra-
nes might be rate limiting for trans-epithelial Ha
transport.Following this hypothesis ,Valinomycin
(val) ,a K ionophore,was applied (1 ug/mi) in prox-
imal tubules of TX and PX+T3 rats and J, measured
by the shrinking droplet technique.The results are
summarized in the following table:
TX n TX+T3 n
Control 1 2.02 + 0.33 (60) 3.27 + 0.39(38) 1.25
Val inside 2.40 + 0.49*(61) 3.18 + 0.40(39) 0.78
(62%)
Control 2 1.81 + 0.29 (32) 2.86 + 0.31(31) 1.05
Val inside 2.23 + 0.37*(64) 2.95 ÷ 0.39(34) 0.72
& outside (*p<0 005 vs control) (68%)
The results indicate that val,if applied to both
sides of the proximal tubule cell,is capable to
mimick about 70% of the action of low doses of T3,
suggesting a role of the hormone in the regulation
of the K permeability ofcell membrane.An increase
in K permeability might lead to a higher turn-over
rate of the Na pump,explaining,at least in part,
the effect of T3 on J.
EFFECT OF EXPERIMENTAL DIABETES MELLITUS
(DM) ON EICOSANOID BIOSYNTHESIS IN ISOLATED RAT
GLOMERULI. Anshumaji Chaudharj and Michael A.
Kirschenbaum, Division of Nephrology, UCLA Depart-
ment of Medicine, Los Angeles, CA.
An early functional renal lesion in DM is an
increase in GFR associated with an increase in both
glomerular capillary hydrostatic pressure and single
nephron plasma flow. These hemodynamic changes are
thought to predispose the kidney to the progressive
glomerulosclerosis characteristic of advanced DM.
Previous studies have shown that the increase in GFR
in early DM could be obviated by inhibition of
eicosanojd biosynthesis. These and other data have
suggested that eicosanoids mediate the hemodynamic
changes seen in early DM. The present study was
designed to measure glomerular eicosanoid biosynthesis
in rats with DM to determine whether the biochemical
changes could be consistent with the hemodynamic
alterations. Sprague-Dawley rats were studied 7 days
after streptozotocin administration (60 mg/kg) and
compared to a control group. Glomeruli, isolated by a
standard sieving technique, were incubated with
arachidonic acid (L5 iiM), GSH (1 mM) in Tris-HCI
buffer (p1-I 7.4) for 60 mins at 370 C. The various
eicosanoids measured in the incubation medium (pmol/mg
protein/hr) were:
animals 6K-PGF1
CONTROL 7.0÷1.3
l.9÷O.2. 1.9÷0.2g.01W 8.2+0.9 2.5+0.2 1.2+0.1
2oc
23.6÷3.1
19.1+1.2
1 p < 0.01
These data demonstrate an increased synthesis of a
vasodilator (PGI ) and a decreased synthesis of a
vasoconstrictor xA ) eicosanoid consistent with the
hypothesis that aIterd lipid biosynthesis may be the
biochemical mediator of the hyperfiltration seen in
early DM.
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SUPPRESSION OF RENIN RELEASE (RR) BY INSULIN: DE-
PENDENCE ON EXTRACELLULAR CA2+. A.J. Cohen
Univ. of Massachusetts Med. Sch., Worcester, HA
Insulin—induced hypoglycemia stimulates renin
secretion in intact animals via counterregulstory
hormones. Since the direct effect of insulin on
renin secretion has not been examined, we studied
BR (ngAI/min/g K.W.) using isolated rat kidneys
perfused at constant pressure (120 mmHg) with
Krebs—Henseleit medium. After 40 minutes of per-
fusion, kidneys perfused with added insulin,
10 pU/ml, had diminished RE (42.9 6.8) compared
with control perfusions (119.6 32.8, pc0.03).
Furthermore, at perfusate concentrations between
10 and 1000 uU/ml insulin produced a dose—depen-
dent reduction of ER.
Perfusion with a CaZ+_free medium stimulated
RE four—fold over controls (30.5 4.9 vs.
7.5 1.5, respectively, pc0.001). However,
addition of insulin to the Ca2+_free medium not
only failed to suppress but further stimulated ER
over that in Ca2+_free perfusions without insulin
(51.1 7.7, p<0.05). The addition of verapamil
105H, to a Cs2+_contsining perfusate also pre-
vented the modulation of RR by insulin.
K+—free perfusion reduced BR to one—third of
control values and addition of insulin to K—free
medium caused a further reduction of BR.
We conclude that physiologic insulin concentra-
tions modulate renal RE by a Cs2+_requiring
process which is apparently independent of Na—K
exchange.
HYPERNATRENIA AND HYPERTENSION PRODUCED BY SMALL
ELEVATIONS OF VASOPRESSIN £AVP) AND SALT—RETAINING
HORMONES. A.W. Cowley, Jr.A E.W. Quillen, Jr., N.M.
Skeltont and D.C. Merrill. Dept. Physiology, Ned.
Coll. Wisc., Milwaukee, WI (intr. by R.J. Roman).
We have shown previously that AVP when adminis-
tered for one month to mongrel dogs in amounts
which can produce maximum urine concentration,
resulted in a profound hyponatremis (115—120 mEg NaI
L) but did not produce a sustained hypertension.In
the present study, plasma AVP was infused i.v. to
dogs (M6) in combination with doses of norepine—
phrine (NE), angiotensin II (All), and aldosterone
(ALD) which individually have been shown to have
little chronic influence on arterial pressure (AN).
Plasma hormones were determined by RIA, daily fluid
and electrolyte balances were measured and 24 hour
mean AN determined by computer averaging. Na in-
take was fixed at 60 mEq/day for the first 2 weeks
of infusion (Period 1) and increased to 160 mEg/day
the final2 weeks(Period 2).Drinking was ad libitum.
AN rose the first day of infusion from 107±2 to 117
mmHg and remained at that level for Period 1.
Plasma Na increased from 143.4+0.8 to 147.8±1.1
mEq/L and osmolality from 290±T.5 to 297±2.1 mOsm!
kg (pcO.O5) with mild sodium retention. Plasma K
decreased 0.7 mEq/L (pc0.05). AN further increased
to 126±7 mmHg during Period 2 (p<O.O5) while plasma
Na and osmolality remained similarly elevated.Both
daily 1420 intake and urine volume rose nearly 80%
during Period 1 and 200% during Period 2, although
no net retention of fluid was detected. In summary,
2—4 fold elevations of AVP in combination with sim-
ilar elevations of All, AND, and NE produce a salt
sensitive form of hypertension characterized by
hypernatremia. increased drinking, and water excre-
tion.
THE EFFECT OF PROSTAGLANDIN SYNTHESIS INHIBITION
ON THE DEVELOPMENT AND COURSE OF PROTEINURIA IN
HEYMANN NEPNRITIS. Ab Donker*, Jan Brentjens*,
and Rocco Venuto. SUN? at Buffalo, School of Med.,
Dept. of Med., Path., & Microbiol., Buffalo, N.Y..
Prostaglandin synthetase inhibitors reduce
urinary protein loss in sodium depleted nephrotic
patients. The mechanism underlying this action of
these compounds is not precisely understood. The
aim of this study was to evaluate the influence of
the cyclo—oxygenase inhibitor indomethscin (IND)
on Heymann Nephritis (MN), an animal model of mem—
branous nephropathy. Female Lewis rats (N=24) on
a low sodium diet were immunized repeatedly with
FxIA. IND (0.25 mg twice daily) was administered
orally to half of the rats beginning one week
prior to the first immunization. IND treated rats
had lower titers of anti—brush border antibodies
than immunized animals not receiving IND. Protein
excretion 9 weeks after the first FxlA injection
averaged 125 25 mg/24 hr in rats on IND and
325 25 mg/24 hr (p&O.Ol) in rats not given IND.
The same dose of IND was given to 12 other rats
beginning 4 months after the first FxIA immuniza-
tion. Urinary protein excretion in these animals
was 480 45 mg/24 hr. IND alone or in combination
with hydrochlorothiazide and sodium restriction
failed to reduce proteinuria. Urinary prostaglan—
din E2 excretion was 0.25 0.1 ng/hr during IND
administration and 1.3 0.5 ng/hr (p.O.O5) when
the animals were not receiving IND. Conclusions:
1) In rats IND retards the immune response to
FxIA. 2) IND does not affect protein excretion in
rats with established MN. The latter observation
suggests that MN may be limited as a model to
study the functional aspects of human membranous
nephropathy.
DIETARY LINOLEIC ACID DEPRIVATION: EFFECT
ON RENAL EXCRETORY FUNCTION. R. DOsing,
H. Scherf*, K. Glgnzer*, and H.J. Kramer.
Med. Univ.-Poliklinik Bonn, West Germany.
Dietary linoleic acid deprivation may
increase arterial blood pressure and impair
renal excretion of MaCi and water. The
present study investigates the mechanism
of impaired renal function. Two groups
of 10 rats ea+ch were fed a diet containing
>6 mmol/day Ha and 10 energy (en) % saturated
fat. In addition, group I received 5 en
% oleic acid while group II was given 5
en % linoleic acid for 6 weeks. At the
end of the dietary protocol, systolic arterial
blood pressure was significantly higher
in group I tiian in group II (113 2.5
vs. g7 2.1 mm Hg: p 0.01). 0.45% MaCi
was then infused i.v. to attain a stable
10% increase in body weight. This was followed
by four 30—mm clearance periods. In the
absence of changes in GFR, RBF, and urinary
phosphate excretion, urine +v0hme and urinary
excretion of Na , Cl , and K were significantly
decreased by en average of 32, 51, 63,
and 45% (pcO.Ol), respectively. Concomitantly,
delivery of chloride to the diluting segments
((CH2O + CC1)/GFR . 100] was decreased in
group l animals 1(8.2 + 0.6 vs. 13.4 0.8
M1.min .100 pl GFR; ptO.Ol) while distal
fractional absorption of chloride (CH2O/(CHO
+ CC1)J was increased (0.77 +0.02 vs. 0.60
+ 0.02; p < 0.01). Our results show that
linoleic acid deprivation may be associated
with increased reabsorption of MaCi in
the medullary ascending limb of Henle end
the diluting segments of the nephron.
I
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IDENTIFICATICtq AND R1LATION OF RE1'IIN IN CULTURED
RT MFSANGIAL CELLS. Victor J. Dzad"and Jeffrey I.
Kreisberg. Brigham and WcsTen ts Hosp., Harvard Med.
Schcol, Bston, MA and Univ. of Texas Health Sd.
Center, San Zntonio, TX.Glaterular nesangial cells are contractile cells
responsive to a variety of vasoactive substances.
In addition, it is capable of synthesizing pros-
taglandins and renin-like enzyne (s) (RLE). Hover,
the identity and role of the HLE have not been
determined. examined the identity of the ELE
in cultured rat nesangial cells utilizing specific
antibody raised to pure renal renin. Unlike ca-
thepsin D, ELE is active at pH 7.4. 106 nesangial
cells contain 174±53 pg Al/hr ELE intracellularly(n=26). 25±3% PLE is due to iinnunoreactive ream
as evidenced by inhibition by ream specific anti-
body. Innuinoreactive renin does not appear to be
secreted. Hesangial iinTunoreactive ream activity
is influenced by B adrenergic stimulation anl
extracellular calcium. Eox)sure to lM isooroter-
enol at 37°C for 1 hour resulted in 103±53%
increase in intracellular activity i.e. 58±12 to
102±23 pg Al/hr/b6 cells (n=7). Pddition of
calcium to culture nedixn for 1 hour resulted in
an apparent dose response increase in intracellu-
lar renin activity reaching a plateau at calciuui
concentration of l0i.i14. Hesangial ream increased
from 25+10 to 182+13 pg Al/hr/b6 cells (n=4).
Thus nelangial cetls synthesize renin which can be
regulated by B adrenergic receptors and extracel-
lular calcium. This intracellular ren.in ney play
an iiiortant role in the local regulation of
contractile response and glarular dynamics.
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DISSOCIATION OF PLASMA NOREPINEPHRINE (NE) AND
RENAL SODIUM AND WATER HANDLING IN CIRRHOSIS.
Murray Epstein, Oscar Larios,* and Garland
Johnson.* Nephrology Section, VA Med Ctr & Dept.
of Med., Univ. of Miami, Miami, FL.
Although plasma catecholamines may be elevated
in patients with decompensated cirrhosis, their
relationship to impaired sodium and water excre-
tion is uncertain, prompting the present study.
Since we have previously shown that water irmier—
sion to the neck (NI) results in preferential
central hypervolemla (Cv) with a resultant natri—
uresis and diuresis, we utilized NI to assess
kinetically the relationship of changes in V and
UNaV to those of NE. Thirteen cirrhotic
patients with ascites were studied twice while
ingesting a 10 mEq Na, 100 mEq K diet: during a
seated control study (C) and during 4 hours of
NI. NE, determined by radloenzymatlc assay, was
measured hourly. NI induced a diuresis, with
mean V increasing from 0.6 0.1 to a peak of 6.4
[SEM] ml/min (P<O.OO1). Concomitantly
UNaV Increased from 15 10 to 101 35
iEq/min (P<0.05). In contrast, despite CV, there
was no change in NE:
Pre-study hr 1 hr 3 hr 4
NE C 727±115 749±120 841±102 857±144
(pg/ml) NI 762 948±145 1004±162 908± 28
If NE were a major determinant of sodium excre-
tion, one would have anticipated its suppression
coincident with a natriuresis. Thus, the strik-
ing dissociation between NE and renal salt and
water handling suggests that, in contrast to
recent assertions, the sympathetic nervous system
may not constitute a major determinant of
deranged sodium and water homeostasis in
cirrhosis.
HYDROGEN ION MODULATION OF DOG URINARY
IMMUNOREACTIVE THROMBOXANE B2.
M.L. Foegh,* H.G. Preuss, G.E. Schreiner and
P.W. Ramwell.* Georgetown University Med.
Ctr., Dept. of Med., Div. of Nephrol., Dept. of
Pathol. and Dept. of Physiol. & Biophys.,
Washington D.C.
Urinary imm unoreactive thromboxane B2
(i—TXB) consists of TXB2 and 2,3 dinor TXB
and is an early indicator of clinical rena
transplant rejection (Lancet 48:1,1982). To i—
dentify the factors regulating i—TXB2 excretion
we studied the effect of extensive acid—base
changes in fifty dogs made chemically acidotic
with ammonium chloride for 3 days or acutely
slkalotic by a constant intravenous infusion of
sodium bicarbonate; arterial and renal venous
blood samples and urine were examined. Ex-
cretion of i—TXB2 directly correlated significant-ly (p40.001) with only one of the parameters
measured namely urinary + H . These otherparameters were arterial H and NH4 , urine
Ma+, K+ and MH4+, glomerular filtration renalblood and urine flow rate. No significant
correlation was obtained with systemic bicarb-
onate. Thus urinary pH rather than the system-
ic acid base status affect excretion of i—TXB2.
Infusion of acetazoleamide or malonate further
showed the closeness of the correlation of
urinary i—TXB2 and urine pH. Thus in the
anesthetized dog at least, excretion of i—TXB2
may be mediated by a different mechanism from
that governing excretion of organic acids. The
renal transplant patients exhibit a narrow
urine pH range and no correlation with i—TXB2is seen but where large pH changes occur,
then H may be an important factor when
evaluating i—TXB2 excretion.
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DAHL S RATS HAVE INCREASED NATRIURETIC FACTOR IN
ATRIA BUT ARE MARKEDLY HYPORESPONSIVE TO IT. M
.gjjj Y Hirata' L Tobian, Univ of Minnesota,Mpls,Mn
Atrial natriuretic factor(ANF)could play a part
in DaM hypertension. I.After 3 months of a 4NaC1
diet ANF in both atria from 13 Dahl S rats induced
an average peak Na excretion of 23.OuEq/min/g kid-
ney in 10 Sprague—Dawley(SD) recipients vs 12.6 in
atria from 13 R rats fed 4NaCl(-45,p<.Ol). II.
In 13 R rats,ANF in both atria increased from 14.0
on .lltNaCl diet to 23.7 after 5 days of 4NaCl di-
et(p<.OO1)& then back to 12.6 after 3 months of 4
NaC1(p<.OOl). Thus ANF almst doubles after brief
Na load but returns to normal during continued Na
load. In S rats with tendency to Na retention, ANF
is elevated to about 23.0 in all 3 periods. III.
ANF produced 100-fold increase In natriuresis & a
renal papillary plasma flow(RPPF)of 28.8m1/hg/rnln,
42above control level of 20.3, p<.OO1. The marked
increase In RPPF is very likely a partial cause of
the natriuresis. A constant amount of ANF was in-
fused iv continuously into 10 S rats & 9 R rats all
on .l1NaC1 diet. Mean Na excretions in R & S were
.53 & .k6uEq/min/dkg kidney before ANF. Peak Na ex-
cretion after ANF averaged 135 in R rats & 65 in S
rats(-52,p<.001). This markedly reduced natriuret-
ic response in S rats could explain part of their
susceptibility to NaCl hypertension. RPPF during
ANF infusion averaged 33.7 in R rats vs 25.6 in S
rats(-24?,p<.O0l). The much lower RPPF in S rats is
likely a partial cause of their reduced ANF natriu-
resis. IV. ANF reduced BP l9mmHg in 9 nephrectomiz-
ed SD rats & 2ormiHg in 10 with intact kidneys(p<
.001). V. Papillary urea was 43ommol/kg H20 in 27
S & R rats before ANF vs 78 in 9 R rats & 112 in
10 S rats during ANF. The 44t reduced urea washout
in S rats (p<.05) should produce reduced natriuresis
in these S rats (Osgood, Reineck, Stein JC162:311,
1978).
.1
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DEFECTIVE ADENYLATE CYCLASE FUNCTION IN
HYPOKALENIA. H.—G. Güllner and J.R. Gill, Jr.
NHLBI, NIH, Bethesda, MD 20205
Hypokalemia is characterized by resistence
to hormones such as vasopressin, PTH, and cate—
cholamines that require the mediation of cAMP
for their action. To determine if this resist-
ance is caused by an impairment of cAMP gener-
ation by the target tissues, the regulation of
adenylate cyclase was studied in blood cells,
a conveniently accessible tissue. We measured
cAMP production by platelets and leukocytes
from patients with various disorders involving
hypokalemia (Bartter's syndrome, familial hypo—
kalemia, psychogenic vomiting) in the basal
state, and in response to stimulation by PGE1
or isoproterenol (ISO). Cyclic AMP was meas-
ured by a protein—binding method. Basal and
stimulated cAMP (expressed as pmol/mg
protein/mm) was significantly (p < 0.01)
decreased in all patients. Normal Platelets:
5.6 + 0.5, basal; 45.1 3.8, PGE1. Patients'
platelets: 0.7 + 0.3 — 2.2 + 0.6, basal; 1.0
0.5—8.5± 1.5, PGE1. Normal leukocytes: 3.5
0.5, basal; 227 19, PGE1; 23.3 2.2, ISO.
Patients' leukocytes: 2.8 0.3, basal; 156 17,
PGE1; 10.7 + 1.7, ISO. These findings suggest that
hypokalemia is associated with a nonspecific
impairment in adenylate cyclase function causedby a defect in the receptor—adenylate cyclase
complex and resulting in decreased generation
of cAMP in platelets and leukocytes. cAMP depen-
dent hormone responsiveness may be similarly
decreased in other tissues.
ROLE OF RENAL PROSTAGLANDINS IN THE FALL IN
URINE OSMOLALITY CAUSED BY PAPILLARY MICROPUNC—
TURE THROUGH AN INTACT URETER. Dale A.
Bartupee, Richard J. Roman, and Claude P.
Lechene. Univ. of Louisville, Med. School, Dept.
Physiol. and Biophys., Louisville, Kentucky.
Renal prostaglandins antagonize the effect of
ADH to increase water permeability of the
collecting ducts. This study investigated the
role of renal prostaglandins in the fall in
urine osmolality (Uosm) caused by papillary
micropuncture through an intact ureter. In nine
experimental. hydropenic, female Wistar rats
(105±5 gm), Uosm plus renal PGE2 excretion were
measured in urine from the micropunctured and
contralateral kidneys. Papillary micropuncture
collections made through an intact ureter
decreased Uosm (see table). Uosm of the
contralateral kidney was unaffected. PGE2
excretion from the micropunctured kidney
increased from 56±16 to 232±56 pg/mm (p<O.Ol).
Uosm before Uosm after
Micropuncture Micropuncture
Experimental 1603±112 mosm/kg 965±76*
Meclofenamate 1904±122 1782±96
Time Control 1873±50 1828±49
* pc0.01 vs Uosm before
Administration of meclofenamate (2 mg/kg'hr)
blocked the fall in Uosnm caused by micropunc—
ture. Uosm did not change in time control rats.
These results support the hypothesis that in-
creased renal prostaglandin production decreases
urine osmolality and that papillary micropuncture
through an intact ureter decreases urine osmola—
lity by stimulating renal prostaglandins.
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HIGH AFFINITY (Na+K) ATPase INHIBITOR FROM
BOVINE HYPOTHALAMUS. Garner T. Haupert, Jr.,
Lsimute Kormos,5 Linda Anderson,5 Swapna Ray,5
and Lewis C. Cantley, Jr.5 Medical Services,
Massachusetts General Hospital and Harvard Medical
School, Boston, Mass.
We have previously documented the presence of a
stable substance extractable from bovine hypothal-
amus which reversibly blocks active Na+ transport
and demonstrates ouabain—like ativity by Its
ability to directly inhibit (Na +K)ATPase and to
inhibit the binding of labeled ouabain to its
cellular receptor (Haupert & Sancho, Proc. Natl.
Acad. Sci., USA 76:k658—'1660,1979). To further
characterize the mechanism of action of the
hypothalamic factor (HF), we employed a sensitive,
kinetic assay which couples the hydrolysis of AT?
stoichiometrically to the oxidation of NADH
measured as decrement in absorbance at 3O nm.
(Na++K+) ATPase was purified from canine renal
medlland had a specific activity of 16—20 lJmol
mg mm . Aliquots of HF were preincubated in
buffer containing purified enzyme, reaction mix-
tures diluted into the coupled assay system and
residual enzyme activity read as the rate of AT?
hydrolsis. Under optimal conditions at least 80%
of (Na +K ) ATFase could be inhibited by HF. Max-
imal inhibitory effects req red preincubation
times of 20—30 minutes. Mg is required for
maximal HF activity but ligand requirements for
optimal effects are otherwise distinct from those
of both ouabain and vanadate. Kinetic analysis
yielded a K1:0.1 nM and an estimated concentration
of HF in these extracts 16 nM. HF is a high
+ +affinity inhibitor of (Na +K ) ATPase, being shown
to be at least ten—fold more potent than ouabaln or
vanadate.
PROSTAGLANDINS (PC) AND RENIN RELEASE (RR): REL-
ATIVE POTENCY AND EFFECTS ON OTHER RENIN AGONISTS.
W.L.Henrich, W.B.Campbell*, DVAMC and U TX S.W.
Med. Sch., Dallas, TX
Although PG's are known to directly elicit RR
from kidney, the issue of which PG is most potent
in this regard is unsettled. Further, the ability
of PG's to enhance RR caused by other stimuli has
not been extensively tested. Accordingly, we per-
formed a series of dose response curves with P012
(prostacyclin), PGE2, and PGD2 in a system of re-
nal cortical slices (dry wt 2 mg) from Sprague-
Dawley rats. The slices were incubated for 90 mm
in 15 ml of a pre—warmed (37°) Krebs-Ringer bicarb-
onate solution (KRB) which was equilibrated with
a 95% 02/5% C02 mixture. Five different concen-
trations of each PG were tested: 108M, 1O-7M,
10—6M, 5xlO—6M, and lO—5M. P012 resulted in a sig-
nificant increase in renin release at 1O-7M (100
to 175 ng/hr/mg, p<.O1); maximal effect was noted
at 5x10—bM (209 ng/hr/mg, p<.001). PGE2 also
stimulated tissue RR; however, RR was sicinificant
at 5x10-6M (131 to 242 ng/hr/mg, p<.05) and was
not maximal until 1O-5M (292 nq/hr/mg). POD2 did
not increase RR, even at the 10-SM concentration.
To determine the ability of PG to enhance RR in-
duced by other agonists, a combination of isopro-
terenol (ISO, lO-6M) and P012 (10-6M) was tested.
ISO and PGI2 increased RR comparably and signifi-
cantly when used alone (1.7 fold and 1.6 fold in-
creases, respectively). However, when combined,
a 2.84 fold increase in RR resulted which was sig-
nificantly greater than either ISO or P012 alone.
Thus, P012 and POE2 but not POD2 significantly in-
duce RR in the rat, and P012 appears more potent
than PGE2. Further, PGI2 is capable of enhancinci
ISO-stimulated RR.
'I
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RENIN RELEASE FOLLOWING BETA ADRENERGIC BLOCKADE
WITH SOTALOL (S) AND NADOLOL (N) IN MAN. N.K.
Hollenberg, G. Schulman J.D. Garnic,*
D. Harrington*and G.H. Williams Brigham and
Womens Hospital and Harvard Medical School,
Boston, Massahcusetts.
The beta adrenergic receptor subtype respons-
ible for renin release has not been clearly delin-
eated, although the bulk of evidence favors a
beta1 receptor. S, an agent free of cardiac in-
trinsic sympathomametic activity, in 16 subjects
(0.1 - 1Oiq/Kq.) produced a drug-related decrease
in heart rate but unexpectedly increased PRA with-
in 20 minutes. To rule out the possibility that
this finding was an artifact, N was given to ach-
ieve the same fall in heart rate (0.3 - lOpg/Kg.).
N decreased PRA (S vs N p <.001). The 20 minute
interval of S administration makes it unlikely
that it reduced renin degradation. Further, S
had no effect on RBF (xenon washout technique
during arterioqraphy for evaluation as renal
donors) or blood pressure, indicating a direct
action of S on renin release. To test if S is a
partial beta agonist in the kidney, a psycholog-
ical stress provoked by performance of a nonverbal
IQ test was employed. N (6 subjects) blocked the
expected rise in PRA (p <.001 N vs control). PRA
was unchanged with S (4 subjects) at the dose
administered. Therefore, S did not behave as a
partial agonist. S blocks cardiac beta1 recept-
ors but acts as an agonist on the beta receptor
that mediates renin release: receptor subtype
differences may account for the difficulty in
classifying the latter beta receptor.
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PROSTAGLANDIN E2 (PGE2) SYNTHESIS IN THE
MEDULLARY COLLECTING TUBULE (MET) AND PAPILLARY
COLLECTING DUCT (PCD) OF THE RAT: EFFECT OF
OSMOLALITY. B. A. Jackson. Dept. of Physiol.
and Bioph., Univ. of Kentucky, Lexington, KY
Previous reports have suggested that osmo—
lality may modulate prostaglandin synthesis in
the renal medulla. The present Study compared
the effects of increased osmolality on PGE2
synthesis specifically in the MET and PCD ml cr0—
dissected from collagenase—treated rat kidneys.
Freshly microdissected tubules were incubated
either in regular (300 mOsm) Krebs—Ringer buffer
(KRB) or in KRB in which the osmolality was in-
creased to 1000 mOsm by addition of 1) NaC1 and
Urea (1:2 molar ratio) 2) NaC1 or 3) Urea.
PGE2 SYNTHESIS (pg/60 mm/mm tubule length)
300 mOsm 1000 mOsm 1000 mOsm 1OOiiOsm
________
NaC1:Urea NaCl Urea
MET: 2.43 4.85 21.75 3.32
* 0.38 * 0.56 * 4.06 0.24
(8) (6) (5) (5)
PCD: 4.91* 37.27* 58.12* 41.00*
0.87 * 6.22 * 11.00 * 8.49
(8) (6) (5) (5)
*p < 0.05 or greater (vs corresponding MET value)
PGE2 synthesis was significantly higher in PCD
compared to MCT in all four incubation media.
1000 mOsm KRB (NaCl alone) increased PGE2 syn-
thesis to the greatest extent in both MET and
PCD. PGE2 synthesis was markedly suppressed
in MET incubated in 1000 mOsm media containing
urea; in contrast, these media had relatively
little inhibitory effect in PCD. The previously
reported inhibitory effect of urea on PGE2
synthesis may be more prominent in MET than PCD.
5,6 EPOXYICOSATRIENOIC ACID INHIBITS SODIUM
ABSORPTION AND POTASSIUM SECRETION IN RABBIT
CORTICAL COLLECTING TUBULE. H. R, Jacobson, S.
Corona*, J. Capdevilla*, N. Chacos*, S. Manna*,
A. Womack*, and J.R. Falck*. UTHSC, Dallas, TX.
Prostaglandin E, a cyclooxygenase pathway
metabolite of arachidonate influences ion and
water transport in urinary epithelia. Recent
descriptions of renal arachidonate metabolism via
noncyclooxygenase pathways prompted us to examine
rabbit renal metabolism of arachidonate as well
as the effects of certain of these metabolites on
ion transport in the cortical collecting tubule.
Hicrosomal fractions of rabbit renal cortex and
medulla catalized arachidonate via an NADPH-
dependent epoxygenase to several epoxyicosatrieno—
ic acids (EETs). The 5,6 and 14,15, epoxides
were then synthesized from arachidonate and their
effects on net sodium ) and potassium (J )
fluxes (both in p moles mm min 1) and transep-
thelial voltage (VT) were studied in in vitro
perfused rabbit cortical collecting tubules.
Perfusate and bath were Ringers bicarbonate
solution, at a pH of 7.4. Bath contained 5 gm%
bovine serum albumin and 5% fetal calf serum by
volume. Perfusate contained 0.1% bovine serum
albumin to stabilize the EETs. [Nal and [K) in
perfusate and collected fluid were measured by
helium glow photometry. 5,6 EET at 10 H in
perfusate significantly reduced from 32.8±5.8
to 14.3±3.5 (p<O.OO5) and J from -15.9±3.7 to
-8.4±2.2 (p<O.O5). Lumen negative VT was also
significantly decreased. In contrast, 14,15 EET,
at 10 6 H in perfusate did not affect N' K' or
VT. These studies demonstrate that non-cyclooxy-
genase pathway metabolites of arachidonate may
influence ion transport in the maimnalian kidney.
HORMONAL REGULATION OF Na—K ATPase IN CULTURED
EPITHELIAL CELLS. JP Johnson and DC Jones'.
WRAIR, Washington, D.C.
Aldosterone (A) and insulin (I) stimulate Na
transport through mechanisms involving protein
synthesis and Na—K ATPase has been implicated in
the action of both hormones. We examined the
effect of A and I on Na—TC' ATPase in epithelial
cells In culture derived from toad urinary bladder
(TB6C) and toad kidney A—6). pzyme activity was
assayed by release of 3 p from "p ATP in a
membrane fraction from homogenized cells. At
optimum assay conditions (.5 mM ATP I mM Na and
25 mM K) ouabain inhibitable ATPase &ctivity
represents 50% of total activity. Both total and
ouabain inhibited activity were linear with
protein concentration. Na+ transport was measured
as short circuit current 'sc in cells grown on
filters. Enzyme assays were performed on cells
grown on both petri dishes and filters and results
were similar. A but not I increases I In TB6C
cells. A Increases Na—fC—ATPase by 5.
Amiloride, which Inhibits A induced increase in
'sc' had no effect on either basal or A—stimulated
enzyme activity. Both A and I increase 'sc In A—6
cells and the two together are synergistic. A
stimulated Na—K ATPase activity by 30—50% in A—6
cells. I alone had no effect on enzyme activity
but A & I increased activity significantly more
than A alone. We conclude that stimulation of
Na—K ATPase activity is involved in A action in
both cell lines and does not appear to be due to
increased Na entry since it Is not inhibited by
amilorlde. In contrast, I has no direct effect on
Na—K ATPase In these cell lines though the
increased activity following A & I may explain the
synergism of these agents on
) .32
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HEMODYNAMIC EFFECTS OF PROSTAGLANDIN—ANGIOTENSIN II
(All) INTERACTIONS IN THE ISOLATED PERFUSED RAT KID-
NEY (IPRK). Glenn Kershaw*, Diane Leone*, Jeffrey
Stoff. UMass Medical Center, Worcester, Mk
The influence of renal prostasioids (PGs) on ba-
sal vascular resistance (RVR) and the response to
All was studied by the simultaneous measurement of
perfusate PG5 and renal hemodynanics at constant
perfusion pressure. During control perfusion, PGE2
and 6KPGF10 rose over 20—60 minutes from 55+7.4 to
94±9.2 and 237±43 to 482+94 pg/ml respectively as
RVR declined 12.7±2.3%. Indomethacin (I) abolished
PGE2 synthesis, increased basal RVR and diminished
the progressive rise in perfusate flow (Q).
All infusion stimulated PGE2 but not 6KPGF1n
production and increased RVR in a dose dependent
manner. ——% change from basal——
PGE2 6KPGF1O RVR
Control (7) 81.4+22 1O1.+15 —12.7+2.3
All 3ng/min (7) 234±58* 73.6T27 +25.9±12**
All bOng/mm (7) 47483** 95.519 + 276+40+
The hemodynamic significance of the All—induced
rise in PGE2 was exaijiined in control (C) and after
I. basal All bOOne/mm ratio All/basa
RYR - GFR
- Q - RVR GFR Q RVR FF
C(13) 3.86 .70 30.6 16.2 .2 7.85 4.22 1.47 —-
1(14) 5.25* .76 26.2 31.*.3*4.89t 6.1* 3.28**
p<.OS, **p<.Ol, +p<.OO5
I potentiated All—induced vasoconstriction while
attenuating the decline in GFR, thus doubling the
filtration fraction (FF). We conclude that renal
PG5, particularly PGE2, regulate vascular reactiv-
ity in the presence of All and basal tone in its
absence. The marked rise in FF produced by All
when PG synthesis is suppressed supports a role
for PGE2 in regulating efferent arteriolar tone
and/or the ultrafiltration coefficient (Kf).
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HORMONAL REGULATION OF GLOMERULAR
FUNCTION IN A NEPHROTOXIC MODEL OF ACUTE
RENAL FAILURE. Michael A. Kirschenbaum and
Anshumali Chaudhari*, Division of Nephrology, UCLA
Department of Medicine, Los Angeles, CA.
Within 1—2 days alter nephrotoxin administration,
renal blood flow (RBF) is normal or near normal
despite a low GFR and Kf. Since the glornerulus can
synthesize vasoactive eicosanoids, alterations in the
local biosynthesis of these lipids could be important
i producing the changes in GFR and RPF seen in this
model. The present study was performed to determine:
1) the biosynthetic rates of eicosanoids in isolated
rat glomeruli, and 2) whether the patterns of the bio-
synthesis of these lipids would be consistent with the
hemodynamic changes seen in intact animals. Sprague-
Dawley rats were sacrificed 24 and 48 hours after sub-
cutaneous uranyl nitrate (UN), 25 mg/kg, or diluent
administration. Glomeruli, isolated by sieving, were
incubated with arachidonic acid (15 pM), GSH (1 mM)
in Tris-HCI buffer (pH 7.4) for 1 h at 370 C. Eicosa—
noids in the incubation medium were measured by RIA5
and expressed as pmol/mg protein/h. 24 h after UN,
increases in glomerular biosynthesis of PGE2 from
10.2±1.6 to 22.9+3.7, and PGF2 from 37.4±4.1 to
70.5±7.5 were noted when compared to glomeruli from
diluent-injected animals. At 48 h, PGE2 and PGF2x
increased to 35.6+3.2 and 135.5±8.4 respectively.
6-keto-PGF1 was not increased at 24 h but increased
at 48 h from 3.2+0.3 to 7.0±0.3. All of these changes
were highly significant (p < 0.01). No changes in TxB2
were noted. Thus, the increase in vasodilator eicosa-
noids could explain the improvement in renal perfusion
seen in this model at this time period. Furthermore, a
trade-off for this homeostatic action on renal
perfusion may be a PGE2-induced fall in Kf (directly
or via c-AMP) which may further depress GFR.
L/THROMBOXANE SYNTHETASE INHIBITION BY IMIDAZOLE IN
THE ISOLATED PERFUSED KIDNEY. P.E. Klotman,
B.D.Volpp*, J.D. Baker*, W.E. Yarger. Dept. of
Med., Duke Univ., Durham, NC
The importance of Thromboxane B2 (TXB2) in
renal vasocoastriction following the release of
24h of unilateral ureteral obstruction (UUO) in
the rat remains unclear. Imidazole (un) is known
to inhibit TX—synthetase in cell—free systems and
we previously demonstrated an improvement in renal
function when 500mM Im was infused into the renal
artery following the release of UUO in vivo.
Since Im has multiple other pharmacologic effects,
we examined its ability to inhibit renal TXB2
generation in ex vivo perfused UUO rat kidneys.
We perfused kidneys with warmed, oxenated Kreb's
Henseleit buffer containing 4mg% Ca 24h after
ligation of the ureter. We collected renal venous
effluent before and after 210m of bradykinin (Bk)
stimulation (lug every 30m). The perfusate
contained various doses of Im as indicated in the
table.
IMIDAZOLE CONTROL pg/rn 210m Bk pg/rn
0 100+14(32) 2477+468(14)
2.7mM l35l7(12) 1607288(12)
5 ir4 9625(l2) 1l51l35(12)
10 aM 68+28(12) 1002+152(11)
These data demonstrate that Im decreases TXB2
generation in the intact kidney in adose—dependent manner (p<.Ol). Similar results
are seen at 90, 120, 150, and 180m. Previous
conflicting results using the TX—synthetase
inhibitor Im may have resulted from different
routes of administration. Systemic as opposed to
intrarenal administration of 500mM Im produces
blood levels below the effective dose—response
curve for TX—synthetase inhibition.
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ANGIOTENSIN II (All) ACTIVATES BOTH PHOSPHOLIPASE
A (PLA ) AND PHOSPHOLIPASE C (PLC) IN RAT MESAN-
dAL CELL CULTURES (MC). T.C.Knauss intr. by
M.J.DUnn. Cleveland VANC and Case Western Reserve
Univ., Cleveland, Ohio.
All stimulates prostaglandin(PG) synthesis by
MC but it is not known if this is via a PLA2 or
PLC pathway. To detect PLC cleavage of ospha—
tidylinositol (P1), MC w,re labeled with in
the presence of All 10 M for 4—30 mm. Phospho-
lipid(PL) radioactivity was assessed by thin
layer chrotography. At 4 mm, significantly
increased P. incorporation (p<O.OS) was seen in
phosphatidic cid(PA) : +43%, P1: +57% and the
polyphosphoinositides(PPI): +21%. At 30 mm PA
was unchanged but P1, PPI and phosphatidylcholine
(PC) were increased by 86%, 26% and 39% respec-
tively. Arachidonic acid (AA) turnover was then
assessed at the same intery1s. MC were
prelabeled ovrnight with C-AA and acutely
labeled with H-AA with or without All. By
expressng1ata as a re-acylation/de-acylation
ratio ( E/ C) and then comparing the size of
this ratio in All vs. control studies, an index
of PL turnover is derived. At 4 mm, increases
were seen only in P1 and PA. By 30 mm the
percent increase in the index for PC was as great
that seen in P1. Conclusions: 1) All affects
p. incorporation into PA, P1 and PPI in a
manier compatible with PLC activation. 2) AA
turnover studies suggest that P1 or PPI serve as
AA sources for PG synthesis. 3) At least during
these conditions of prolonged hormone exposure,
PLA cleavage of PC is3he major source of AA.
4) 1though increased P incorporation into PC
may be secondary to changes in ATP specific Sc.
additional alterations must be considered.
PROPERTIES OF ANGIOTENSIN XI RECEPTORS ON TEPII
HUMAN PLACENTA. Eileen )Zrim,* Judy Pabin, and
Barry Wilkes. Departments of Medicine and
Obstetrics, North Shore Univ. and Cornell
Medical College, Manhasset, NY 11030.
7ngiotenain II (All) has bean implicated as
an important modulator of uteroplacental blood
flow in pregnancy. We investigated the proper-
tiea of angiotansin II receptora on human term
placentas. Placentas were obtained immediately
following elective caesarian section from
patients with normotenaive pregnancies. Tissues
were placed on ice, and cotyledons homogenized
in phosphate buffered saline (pH 7.6). Emetic
and equilibrium binding analyses were performed
on a standard amount of placental protein in
20mM Tris buffer containing 5mM dithiothreitol,
100pM bacitracin, 0.111 PMSF, 2% bovine serum
albumin and varying amounts of 1251—AII and
unlabeled All. There was rapid binding of AIX
to placental receptors which peaked by 15 minutes.
When 1O6M unlabeled All was added at equilib-
rium, there was rapid dissociation of the ligand
of f its receptor. Binding was linear with
placental protein concentrations ranging from
25—400 micrograms. Scatchard analysis revealed
one class Cr —
—0.97) of high—affinity receptors
(Ka — 1.68±0.16 x 108 M) over the range from
l0 from 1o11 M. Receptor density was
727±109 fzaol/mg (n — 4). We conclude that a
single class of specific high—affinity receptors
for angiotensmn XX are located in human
placental tissue at term.
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SOMATOSTATIN IN THE GLOMERULUS OF RAT KIDNEY: ITS
CHARACTERIZATION, LOCALIZATION, AND FUNCTIONAL
IMPLICATION. K. Kurokawa, S. Fujibayashi*, C.
Aponte* and T. Yamada*. Nephrol and Gastroenterol
Div, VA Wadsworth Med Ctr and Dept Mcd, UCLA Sch
Med, Los Angeles, CA
Available data suggest that somatostatin (ST)
may affect renal function. Studie8 in toad bladder
suggest the presence of ST in bladder epithelia and
its modulating effect as a local hormone on
vasopressin action. Although the presence of ST in
mammalian kidney has not been documented, we have
found the presence of ST—like immunoreactivity
(SLI) in rat kidney; 0.36+0.05 pmol/kidney. On
Sephadex column chromatography SLI in kidney
extracts comigrates with authentic tetradecapeptide
ST. SLI content in the kidney did not change in
response to dehydration, water loading, salt
loading, or hypocalcemia. Using avidin—biotin—
peroxidase complex we identified SLI exclusively in
the glomerulus with 4—8 SLI—containing paracrine
cells per glomerulus. To determine possible
physiological significance of glomerular SLI, we
examined factors affecting SLI release using a
perifusion system of isolated glomeruli.
Parathyroid hormone, vasopreasin, angiotensin II,
epinephrine, and PGE2, agents known to act directly
on the glomerulua, had no effect on SLI release.
However, a mixture of essential amino acids
consistently stimulated SLI release. Addition of ST
to perifusates did not affect either basal or
angiotenain Il—stimulated PCE2 release from
glomeruli. Our studies showed the presence of SLI—
containing paracrine cells in the glomerulus and
stimulation of its release by amino acids, and
suggest a possible link between ST and essential
amino acids in regulation of glomerular function.
Abstracts
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V ROLE OF ANGIOTENSIN II (All) IN ALTERED TRANSGLO—
MERUIAR PASSAGE OF WATER AND ALBUMIN INDUCED BY
RENAL VEIN CONSTRICTION (RVC). V. Kon & I. Ichikawa
Children's Hosp., Harvard Med. School, Boston, MA.
Exogenous All increases transglonerular diffu-
sion and convection of albumin by affecting glomer—
ular hemodynamics. To ascertain if endogenous All
is capable of inducing albuminuria via such nechan—
ian, the determinants of transglomerular passage of
water and macromolecules were measured in 9 eu—
voleinic Munich—Wistar rats with partial RVC before
and after infusion of saralasin (s) (.3 mg/hr/kg).
(Mean; t, P<.O5 vs. preceding group; CONT, without
RVC; 1, XldCdyn.s.cn)
SNGFR QA SNFF fP Kf RA RE Ualb
—nl/min— mmHg nl/s/mmHg ————IT————mg/day
CONT 38 131 .30 32 >.l1 2.1 1.2 7
RVC 36 84± .45± 42± >.05 2.8± 2.6± 58±
RVC+s 35 119± .30± 33± >.O9 2.4 1.6± 17±
Thus, RVC caused marked reduction In glomerular
plasma flow (QA) owing largely to increases in af—
ferent (RA) and efferent (RE) arteriolar resist-
ances. Nevertheless, due to the marked increase in
postglomerular resistance (RVC & iRE), glomerular
transcapillary hydraulic pressure difference (AP)
rose, leading to a marked elevation in single
nephron (SN) filtration fraction (FF) and prevented
SNGFR from falling. High ultrafiltration coeffi-
cient (!(f) also contributed to maintaining SNGFR.
These hemodynanic changes are predicted by the pore
theory to increase transglomerular passageof macro-
molecules, and was, in fact, accompanied by albu—
minuria (+Ulb). Moreover, infusion of s, but not
vehicle alone, largely normalized these indices,
including Ualb, indicating that All mediates RVC—
induced albuninuria by its profound influences on
glonerular hemodynamics.
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V CATECHOLAMINE-STIMLILATION OF cAMP IN MESANGIAL
CELLS IS ASSOCIATED WITH A CHANGE IN CELL SHAPE
RESEMBLING CONTRACTION AND IS REVERSED BY PGE2.
J.I. Kreisberg, M.A. Venkatachalam and P.Y. Patel*.
Depts of Path and Med, UTHSCSA, San Antonio, TX.
The mesangial cell is a glomerular cell type
with smooth muscle—like (contractile) properties.
The responses evoked in cultured mesangial cells
by catecholamines were examined in the presence
or absence of PGE2, with or without a phosphodi-
esterase inhibitor (MIX). Exposure to iO-4 M
norepinephrine, epinephrine, or isoproterenol
elevated intracellular cAMP in mesangial cells
nearly 3-fold. If MIX was included, the hormones
caused cAMP levels to increase by nearly 2 orders
of magnitude. Under both of these circumstances
greater than 50% of the cells underwent a change
in shape morphologically indistinguishable from
contraction. The cAMP and shape change response
was independent of extracellular calcium ions and
was due to 8—adrenergic stimulation. Isoprotere—
nol with MIX stimulated an alteration in morphol-
ogy and cAMP production at concentrations of
10-4 M — 10—9 M. Within 10 mm. with 10—4 M iso-
proterenol plus MIX, cAMP was maximum and a shape
change was evident. Eighty-five to one hundred
percent of the cells had undergone a shape change
by 40 mi Dibutyryl cAMP (10-3 M) also induced a
shape change. Addition of PGE2 to either morpho—
logically altered cells or to the isoproterenol
incubation medium prior to treating the cells,
resulted in complete restoration to the normal
flat appearance of mesangial cells or no shape
change, respectively. PGE2 markedly attenuated
but did not abolish hormone-induced elevations
in intracellular cAMP.
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EXPRESSION OF VASOPRESSIN—SENSITIVE ADENYLATE
CYCLASE CORRESPONDS TO EPITHELIAL DIFFERENTIATION
IN A6 (TOAD IqDNEY) CELLS N CULTURE. Lang,
Preston, A.S. , Muller, J. , and Handler, J.S.
NICHD, NHLBI, and FDA. Bethesda, MD.
A6 cells form an epithelium with high electrical
resistance when grown on filters. We have shown
that vasopressin (AVP) stimulates active sodium
transport in A6 epithelia through increased cAMP
production. Each of the three subunits of adeny—
late cyclase — hormone receptor, regulatory, and
catalytic — exhibits a characteristic developmental
pattern after A6 cells are subcultured from plastic
dishes t filters. When filters are seeded at
0.9 x 10 cells/cm2, AVP stimulation of adenylate
cyclase is not evident for 2 days. We now report
that this delay corresponds to the development of
an ordered epitheliuni with polarized cells, tight
junctions and a transepithelial resistance. Peak
hormone stimulation of cAMP accumulation occurs
around 10 days. When these mature epithelia are
dissociated by calcium chelation and subcultured
as single cells onto another filter, AVP stimula-
tion of adenylate cyclase is not evident until an
epithelium with significant electrical resistanc
is reformed. Filters seeded at 2 x io6 cells/cm
require 1—2 days to show AVP sensitivity and
electrical resstance while filters seeded at 0.4
x 10 cells/cm require 4 days for both. In con-
trast, the regulatory subunit can be activated by
cholera toxin or GTP and the catalytic subunit by
forskolin before an electrical resistance can be
measured. The results demonstrate that the ex-
pression of AVP—sensitive adenylate cyclase, is
temporally correlated with the development of a
inorphologically ordered epithelium having a
significant transepithelial resistance.
RELATIONSHIP OF URINE FLOW RATE (v) AND PROSTACLANDIN
E EXCRETION (PGE): ANALYSIS OF FACTORS INFLUENCING
THIS RELATIONSHIP. 0 Larios*, M Epstein, and
ND Lifschitz, Depts of Ned Texas Hlth Sci Ctr
& Univ of Miami Sch of Ned, & VA Medical Ctrs,
San Antonio, Tx. & Miami, Fla.
Although an increase in V has been shown
to augment PGE, the relationship between these
2 variables has not been quantitated, prompting
the present study. Since we have previously
shown that water immersion to the neck (NI)
induces a diuresis and augmentation of PGE excre-
tion, we utilized NI to assess kinetically the
relationship of changes in V to those of changes
in PGE. Fourteen normal male subjects were
studied twice during four hours of NI: following
11 hours of fluid deprivation (DE) and during
moderate hydration (H). PGE, determined by
radioreceptor assay, was measured hourly. When
DE subjects underwent NI. V (mi/mm) increased
from 0.5 during control to 1.5 and PGE (ng/min)
went from 1.2 to 2.8. In contrast, when subjects
were studied during H, V increased from 4.1
to 7.2 and PGE increased from 7.3 to 11.3 at
the same time intervals. There was a significant
positive regression between V and PGE during
both DE and H. If there were aneffect of hydration,
independent of V, on PGE, the slope of these
two regressions should be different. When the
slopes of these relationships were analyzed
by "F-test," there was a statistically significant
(p<O.O1) difference between the two regression
coefficients. These data thus suggest that
in addition to the previously characterized
relationship between V and PGE, there is also
a direct effect of the state of hydration on
PGE per Se.
EFFECT OF VERAPAMIL ON THE ERYTHROPOIETIC RESPONSE
OF RATS TO HYPOXIA. Richard McGonigle* and James
W. Fisher. Dept. Pharmacology, Tulane Univ. School
of Medicine, New Orleans, LA.
While it is generally accepted that calcium
stimulates release of some hormones, the opposite
has been observed on the effects of calcium on
renin release from the kidney. In the present
study the effect of the calcium entry blocker,
verapamil, on erythropoietin production has been
investigated. Male Sprague—Dawley rats weighing
200-300 g were used. Hypoxia was induced in a
hypobaric chamber at 0.42 atmos for periods rang-
ing from 6 to 12 hours. Serum levels of erythro—
poietin were measured by both radloimmunoassay and
by the exhypoxic polycythemic mouse bioassay.
Verapamil was administered to the rats intraperi-
toneally at doses ranging from 0.5 to 20.0 mg/kg
prior to exposure to hypoxia. Verapamil (5,10,20
mg/kg in groups of 15 or more rats) produced a
dose-related increase in rat serum erythropoietin
levels after 12 hours hypoxia which was signifi-
cantly (p<.0l) higher at all 3 doses than hypoxia
saline—injected rats. Following 6 hours exposure
to hypoxia verapamil (10 mg/kg) also resulted in
higher serum erythropoietin levels in comparison
to hypoxia controls (582+114 vs 325+51 mu/ml)
measured by bioassay. In 5 rats given verapamil
(20 mg/kg) under normoxic conditions serum ery-
thropoietin concentrations were 73.8±14.4 mu/ml in
comparison to serum levels in normal rats(23.9+
1.58 mu/ml)measured by RIA. In conclusion, vera—
pamil enhances erythropoietin production in res-
ponse to hypoxia. Thus, the response of erythro—
poietin to calcium entry blockers appears to be
similar to that of renin.
A RENOTROPIN IN LUTROPIN PREPARATIONS IS DISTINCT
FROM THE GONADOTROPIN. Kaoru Nomura*,David Puett*,
Kazuo Shizume*,and Grant W.Liddle* (intr. by
Nobuhiro Sugino). Dept.of Medicine (K.N.and K.S.),
Tokyo Women's Medical College,Tokyo. Depts.of
Biochemistry (D.P.) and Medicine (G.W.L.),
Vanderbilt Univ. ,Nashville,Tennessee.
Previous work with castrated—hypophysectomized
rat demonstrated that ovine LH preparation led to
increase in the kidney weight. This effect could
not be attributed to GH,PRL,TSH,FSH,ACTH,LPH,ADH
and !3—endorphin.(K.Nomura et al. Proc.Natl.Acad.
Sci.USA. 79:6675—6679,1982). The purpose of this
study is to further explore the nature of the
renotropic activity in LH preps.and to determine
whether renotropic activity can be attributed to
LH itself or to a contaminant in the LH preps..
Renotropic activity was judged by increases in the
kidney weights (% body weight) of castrated—hypox.
mice after 5 daily injections with samples. Ovine,
porcine and bovine LH preps. were found to have
renotropic activity. On the other hand,hCG and
another ovine LH prep. provided by National Hormone
and Pituitary Program did not. Furthermore,ovine LH
prep. can be dissociated into its constituent
subunits; and,following subunit purification,
subunit recombination,and subsequent purification,
the highly purified recombinant LH fraction was
devoid of renotropic activity with gonadotropic
activity. These results strongly suggest that
renotropic activity is attributed to a contaminant
which possesses very similar physicochemical
properties with LH. Although other hormones( testo-
sterone and thyroxine) also lead to increases in
kidney weight,only this pituitary fraction(reno—
tropin) yields a significant increase in renal
DNA.
I
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LOCAL GENERATION OF ANGIOTENSIN II AS A MECHANISM
OF REGULATION OF PERIPHERAL VASCULAR TONE. Juan A.
Oliver and Robert R. Sciacca*. Department of
Medicine, Columbia University, New York, NY 10032
Renin is present in vascular smooth muscle cells
and has been shown to coexist with angiotensin I
(Al) and II (All) in many cell types. Accordingly,
we postulated that the renin—angiotensin system
controls vascular tone, not by the action of cir-
culating renal renin but rather, by the local
generation of angiotensin by vascular renin. Iso-
lated rat hindquarters were perfused in vitro with
Krebs—Henseleit buffer containing 7% albumin, and
flow adjusted to obtain a perfusion pressure (P) of
9O mml{g. Infusion of 4.8 n moles/mm for 5 mm of
All or Al increased P by 26±5 and 18±5 mmHg (mean±
SE), respectively. An identical dose of the synthe-
tic tetradecapeptide of renin substrate (TDCP—RS)
increased P by 24±3 mmHg (n=7). The pressure in-
creased of TDCP—RS was markedly inhibited by either
captopril, 72% (n=6), or a peptide inhibitor of
renin, 61% (n=6). Renin activity in the perfusate,
incubated with semi—purified rat renin substrate,
was 21±3 pg AI/ml/hr at is mm of perfusion and
474 pg Al/mi/hr at 45 mm (n=9;p<O.01). When
TDCP—RS was infused at 4.8 n moles/mm for 5 minin
the presence of captopril, Al in the perfusate in-
creased linearly at a rate of 16.5 p moles/mm for
10 mm (n=5). The results indicate that TDCP—RS
constricted the vasculature by its conversion to
All and suggest that All was generated from a two—
step hydrolysis of TDCP—RS by renin and converting
enzyme. The data thus suggest that the renmn—angio—
tensin system controls vascular tone by the local
generation of All by renin and converting enzyme
in the vasculature.
ALDOSTERONE (ALDO) MID DEXAMETHASONE (DEx) sup-
PRESS ELECTRONEUTRAL NACL REAESORPTION IN DISTAL
RAT COLON TN VITRO. 1. Perrone and S. Jeriks.*
Dept. of Med., U. of Rochester Med. Ctr., Roches-
ter, NY, and Tufts U. Sch. of Med., Boston, MA.
We have previously demonstrated that short—
circuit current (I) and mucosa to serosa Na flux
(jNam_s) in distal rat colon are sensitive to
amiloride only after treatment with aide or dex.
In the absence of steroid treatment, the reabsorp-
tion of Na and Cl is coupled and electroneutral.
To further examine the changes in Na reabsorption
induced by these steroids, we infused aldo or dex(l3. pg/kg/hr) or vehicle (coot) for 1_6 days
via osmotic minipump and deteripined Tsc and uni-
directional flux of 22Na and °Cl in partially
stripped senents of distal rat colon. All data
are in lEq/cm2/hr. Net Na reabsorption (JNanet)
after aide (7.2) was not different from cont (7.0)
and was increased only slightly by dex (9.1). In
contrast, J01net was siificantly decreased by
aldo (O.1) or dex (3.2) compared to cent (7.7).
The changes after 10 niM acetazolamide, an inhibi-
tor of neutral NaCl transport in rat colon, are
shown below: * p 0.05 vs coot
cont dex aide
ddgarlet _1.6 _l.2* _O.9*
dJ01net —5.6 _l.9* _l.3*dl —0.1 —0.1 0.7Aditional studies were performed in the absence
of Cl. JNanet was markedly reduced in coot (0.0).
However, JNanet approximated the amiloride
sensitive J n—s after aide (1.8 vs 5.2) or dex
(3.7 vs We conclude that aide and dex
suppress neutral NaCl transport. J01net is
decreased to a greater extent by aldo than by dex.
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ANGIOTENSIN II (All) INHIBITS FLUID BUT NOT PHOS-
PHATE TRANSPORT IN THE PROXIMAL STRAIGHT TUBULE
(PST) OF THE RABBIT NEPHRON. Thomas 0. Pitts,
Jesus H. Dominguez, Thomas Brown,* Frederick
Schuler,* and Jules B. Puschett. Univ. of
Pittsburgh Med. School, Pittsburgh, Pa.
All is generated from both circulating and
tissue substrates. The intrarenal synthesis of
this agent suggests that it has a local regulatory
role. This study was designed to examine the role
of All on the transport of fluid and phosphate in
the PST of the rabbit nephron. Eleven superficial
PSTs were isolated from rabbits and perfused in
vitro with and in chemically defined media at 37°C.
Samples (n=2-3) were collected sequentially during
four periods (I-IV). In I, collections were ob-
tained during control conditions. In II—IV they
were obtained after addition of All to the bathing
medium, 10_b, lO_8 and 10—6M, respectively. The
perfusion rates for the four periods were 11.23±
0.30, 10.87±0.21, 10.61±0.14 and 11.15±0.21 nil
mm. The net transport of fluid (Jv) averaged:
I: 0.39±0.03, II: 0.38±0.04, III: 0.31±0.04 and
IV: 0.30±0.04 nl/nrn/min. Jv in III and IV was
lower than during I, P<O.02. We also measured the
fluxes of phosphate from lumen to bath (Jl-bPO4).
They averaged: I: 2.14±0.25, II: 2.15±0.25, III:
1.80±0.24 and IV: 2.23±0.35 pMoles/nin/min. II—IV
were not different from I. This study shows that
whereas All inhibits Jv in dose-response fashion,
it does not effect Ji-bPO4. The dissociative
transport effect of All suggests that the action
of All on Na+ transport is specific. These find-
ings support the contention that All is an impor-
tant regulatory agent of fluid transport in the
proximal nephron.
'1
INCUBATION WITH ADRENAL STEROID HORMONES INCREASES
VASOPRESSIN SENSITIVE ADENYLATE CYCLASE IN CULTURED
TOAD KIDNEY EPITHELIA. A.S. Preston*and J.S.
Handler. NHLBI, NIH, Bethesda, Md.
A6 cells grown on millipore filters form an
epithelium with high electrical resistance. Apical
to basal sodium transport is stimulated by vaso—
pressin, acting on adenylate cyclase, and by adrenal
steroid hormones, which induce the synthesis of
specific protein(s). Adenylate cyclase activity
was assayed in crude membrane preparations of a
dounce homogenate . In control preparations,
maximal stimulation by vasopressin was 4—6 times
basal activity. Incubation of the intact epithe—
hum with dexamethasone or aldosterone for 18 hrs
or longer resulted in 10—12 fold stimulation by
vasopressin. Results were the same with or with-
Out exogenous GTP in the assay. The effect on the
response to vasopressin was specific in that stimu-
lation of adenylate cyclase by isoproterenol and
by PGE was unaffected. Stimulation of adenylate
cyclase by fluoride was depressed in steroid treat-
ed preparations. The effect of steroids was evi-
dent in the presence or absence of serum in the
growth medium. It was most marked, however, when
serum was withdrawn from the growth medium and
dexamethasone added 4 hrs after cells were seeded.
Four and seven days later, control preparations
did not respond to vasopressin, whereas dexametha—
some treated epithelia had a 6 fold response.
Incubation with adrenal steroid hormones may result
in more receptors for vasopressin, and/or may
affect the G/F coupling subunit of adenylate
cyclase.
VI
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INHIBITION OF PROSTAGLANDINS WITH ASA WOR-
SENS NEPHROTOXIC NEPHRITIS (NTN) IN RABBITS
G. Rocchi,T. Bertani, F. Cutillo, C. Morelli,
C. Carminati and G. Remuzzi (intr. by B.M.
Brenner).Div. of Nephrol., Ospedali Riuniti
% M. Negri Institute, Bergamo, Italy.
The effects of ASA (100 mg/kg.day) given
i.v. in NTN were studied in 25 NZ rabbits
(weighing 2.5 kg). Ten animals injected
only with 1 ml nephrotoxic antiserum served
as controls. Severe crescenteric glomeru-
lonephritis developed after 17 days in all
animals. In ASA treated group the lesions
were significantly more severe than in con-
trols for the extent of crescents, fibrin
deposits and tubulo-interstitial changes.
Twentyfive % of animals died for renal
failure in controlgroup, 45% in ASA group.
In NTN animals urinary excretion of Throm-
boxane B2 was found significantly (p<0.OOS)
increased in respect to values of normal
rabbits (481+208 versus 97+24 ng/day),
whereas no significant changes were found
in urinary excretion of 6 keto PGF1 (stable
derivative of PGI2)(3383+1852 versus 5550
+2975 ng/day) . In ASA treated animals both
Thromboxane B2 (50.6+15.2 ng/day)and 6keto
PGF1m(842.4+179.9 ngTday)urinary excretion
was significantly inhibited (p<O.OO1).
Platelet aggregation in response to collagen,
ADP and arachidonic acid (AA) was signifi-
cantly inhibited in ASA TREATED ANIMALS. In
conclusion ASA worsens NTN despite inhibit-
ing platelet function. The inhibition of
renal AA metabolism might negatively in-
fluence the course of the disease.
NFLUENCE OF HYDRATION STATE ON URINARY EXCRETION
OF PROSTAGLANDIN E2 (PGE2) IN SPONTANEOUSLY HYPER-
TENSIVE RATS (SNR). Richard J. Roman. Dept. of
Physiology, Med. Coil, of Wisc., Milwaukee, WI
Decreases in the activity of prostaglandin
degradative enzymes have been reported in SHR.
However, it is unclear whether renal pros taglandin
tissue levels are altered in SHR because prosta—
glandin synthesis in vivo is regulated by multiple
factors influencing the availability of arachidon—
ic acid. In order to determine whether prostaglan—
din production is abnormal in hypertensive rats,
the urinary excretion of PGE2 was compared in con-
scious and in anesthetized, surgically prepared
SHR and WKY rats undergoing a water and hypertonic
saline diureais. Concentration of PGE2 in urine
samples was measured by radioiimnunoassay. Results
were similar in conscious and anesthetized rats.
During water diuresis, the urinary excretion of
PGE2 averaged 120±26 pg/mm (n"12) in WKY rats and
160±55 pg/mm (n=ll) in SHR. Elevations in renal
papillary osmolality and plasma vasopressmn levels
produced by infusion of 2.5% NaC1 solution signi-
ficantly increased urinary PGE2 excretion to 503±
170 pg/mm in WRY rats. In contrast, PGE2 excre-
tion did not increase significantly in SHR rats
similarly infused and averaged only 217±46 pg/mm.
In summary, the results indicate that urinary pros—
taglandin excretion is modified by the hydration
status of an animal and that surgery and anesthe-
sia have little additional effect. Moreover, the
studies suggest that renal PGE2 production is not
elevated in SHR rats, but rather may be reduced
under physiological conditions in which renal
prostaglandin synthesis is normally stimulated.
MANI4 FOR IMIIBITION OF RENIN RELEASE BY ACXYI'E
VOLt.)E EXPANSION CAVE). M.W. Roy*, C.E. Ott, W.J.
Welch", and T.A. Kotchen. University of Kentucky
College of Medicine, Departnents of Nairosurgery,
Physiology, and Medicine, Lexington, KY.To determine if inhibition of renin secretion
by AVE is related to a renal tubular nechani9n,
renin secretion rate (R) was measured before and
after AVE in 8 anesthetized dogs with a single
intact kidney (6 ml of 25% human albumin/kg,
infused over 60 mm) and in 8 additional dogs with
a single ron—filtering kidney (4 ml altumin/kg,
infused over 60 mm). Pla9na volume was increased(p<0 .01) crsiparably by AVE in dogs with intact
7) and ron—filtering (33 + 7) kidneys. RSR(A-V renin difference x rerl plasaa flow)
decreased (p<0 .005) to the same extent in response
to AVE in dogs with intact (197 UAin 102 to 38
10) and ron—filtering (109 to 15)
kidneys. To evaluate the iirportance of renal
nerves, AVE was carried it in an edditional 6dogs with a single, denervated ron—filtering
kidney; ap1eteness of denervation was confirmed
by direct nerve activity recordings. Before AVE,R was higher (p<0 .05) than that in dogs with
innervated ron—filtering kidneys, and despiteidentical volume expansion, RSR did rot decrease(p>O.S) in response to AVE in dogs with
denervated, non-filtering kidneys (309 170 to
259 103). Arterial pressure did rot differ
among groups and did rot change during AVE. Renalblood flow was not affected by AVE or by
denervation. Thus, inhibition of resin release by
AVE is dependent on the renal nerves, bit rot on
renal tubular flow. In the non—filtering kidney,
the renal nerves tonically inhibit resin release.
EFFECTS OF CHRONIC TREATMENT WITH INDOMETHACIN (I)
ON RENAL FUNCTION. L. Ruiolope, R. Garcia—
Robles,* C. Paya,"' J. Alcazar,* E. Miraballes,*
J. Sancho,* J. Rodicio, F. Knox, J. Romero. Dept.
of Nephrology and Endocrinology, Hospitals "° de
Octubre" and "Ramon y Cajal", Madrid, Spain, and
Mayo Clinic, Rochester, MN U.S.A.
We studied the effects of chronic I treatment
(42 days) in 10 volunteers on (a) the basal (early
morning recumbency) and stimulated (3 hrs. ambula-
tion) plasma renin activity (PRA), plasma aldo—
sterone (PA), urine PGE2 (UPGE2); (b) renal clear—
ances(Cin, CPAH) (c) renal responses to furosemide
(F) and (d) 12 hrs. dehydration test during normal
and low sodiumdiet 20 mEq. Measurements were done
with standard techniques, except UPGE2 that were
RIA after HPLC separation and further character-
ized with GC—Nass Spect. During normal Na diet,
I decreased UPGE2 by 73% (p<O.Ol) and blunted
stimulated increase of PRA by 71% (p<O.Ol) and PA
by 63% (p<O.Ol); but it did not alter basal levels
of PRA, PA. Cm decreased 7% (p<O.O2), but CPAH,
UNa or UK did not change. During Na restriction,
I had greater overall effects since it decreased
UPGE2 by 80% (p<O.Ol), basal and stimulated levels
of PRA by 50—70% (p>O.Ol) PA by 45—60% (p<O.Ol),
GFR by 7% (p<O.O2) without affecting CPAH; whereas
U Na and K were 29% and 18% respectively above
control period (p<O.O5). Increments in U Na, UK
and UV after F were blunted by 30% (p<O.Ol) while
increase UOsm after dehydration was reduced by
35% (p<O.O2). Thus chronic treatment with I in-
duces sustained alterations in stimulated PRA, PA
and in renal responses to furosemide and dehydra-
tion. Basal PRA, PA and excretory function is
altered only on low Na diet.
I / .81
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RENIN SECRETION IN HUMANS IS DECREASED BY POTASSIUM
DEPLETION. M. Schambelan, R. Hernandez,* and
A. Sebastian. Univ. of Calif., San Francisco, CA
Potassium (1(f) depletion stimulates renin secre-
tion in rats and dogs. However, in the one study
in humans in which experimental K+ depletion was
reported to increase plasma renin activity (PRA)
(Brunner et al., JCI, 1970), a concomitant marked
restriction in chloride (C1) intake may have
stimulated renin secretion. To study the effects
of K+ depletion on PRA in humans independent of
changes in dietary Cl—, we restricted J(4 intake by
substituting Na+ salts for K+ salts given as sup-
plements to a low—electrolyte synthetic diet.
Dietary Cl intake was constant throughout: in 6
subjects the diet contained 1.8 mEq/kg body wt/day
NaC1 (NSD), in 4, <0.1 mEq/kg/day (LSD). Samples
for PRA were obtained after overnight recumbency
(REC) and 2 hrs of upright activity (UP) during a
7 day control period (CONT) and 15 days of P
restriction (LOK).
Group PRA-REC PRA-UP AU1V
ng/ml/hr mEq/L mEq
NSD/CONT 2.2±0.7 5.4±1.4 4.0±0.1
NSD/LOK O.3±0.1IT 0.5±0.3± 2.9±0.11 —359±571
LSD/CONT 16.2±4.6 20.6±3.4 4.2±0.1
LSD/LOK 8.8±1.7 11.4±0.9I 2.9±0.11 —25±61T
¶p<O.O5, §p<O.OO5 LOK compared to CONT
PRA decreased with K+ restriction in every subject
on both NaC1 intakes. Urine C1 excretion
decreased during LOK on both NaCl intakes but the
cumulative reduction in urine C1 (ZtUClV) was of
lesser magnitude in the LSD study. These results
indicate that, in humans, dietary K+ restriction
without a change in Cl intake activates an unde-
fined mechanism that stimulates rensl Cl reabsorp—
tion and suppresses PRA.
TIlE EFFECTS OF THROMBOXANE A2 (TxA2) OR ENDOPER—
OXIDE (EP) ANALOGUES ON RAT GLOMERITLAR PLANAR SUR-
FACE AREA (GPSA). L.A. Scharschmidt*,
M. Simonson* and M.J. Dunn. Case Western Reserve
Univ. and University Hospitals, Cleveland, OH.
The rat glomerulus synthesizes both PGE2 and
TxA2, autacoids with opposing actions, which may
regulate filtration surface area by their effects
on mesangial contractility. We have previously
shown that exogenous arachidonic acid or PGE2
attenuate whereas indomethacin enhances angio—
tensin Il—induced glomerular contraction. TxA2
synthesis is increased in glomerular immune injury
and in spontaneous hypertension. We addressed the
potential role of TxA2, as a glomerular constric-
tor, by studying the actions of authentic TxA2 or
stable EP analogues whose actions mimic TxA2.
Glomeruli from Sprague—Dawley rats were incubated
with EP analogues, U44069 or U44619, for 20 mm.
and fixed in glutaraldehyde. GPSA was measured
with a Millipore particle measurement counter.
Both EP analogues caused significant reduction in
GPSA at 1OM with a maximum decrease of 20% at
1011M. Contraction was blocked by a TxA2 recep-
tor antagonist, EP—045. Authentic TxA2 was gener-
ated by incubating sheep platelet microsomes with
30tM arachidonic acid for 5 mm. at 4°C. This
mixture was rapidly added to glomeruli and GPSA
was reduced by 13% over 5—10 mm. A TxA2 synthe—
tase inhibitor, UK38485, blocked this contractile
effect, when added to the platelet microsomes, and
reduced radioimmunoassayable TxB2 by 99%. We con-
clude that TxA2 and EP analogues exert similar
contractile actions on glomeruli by binding to
the same mesangial receptor. TxA2 may reduce
glomerular function through a reduction of f ii—
tratjon surface area.
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EFFECT OF PLATELET ACTIVATING FACTOR (PAF) AND
SERUM TREATED ZYNOSAN (STz) ON PGE SYNTHESIS,
ARACHIDONIC ACID (AA) RELEASE AND 0NTRACTI0N OF
CULTURED RAT MESANGIAL CELLS. D. Schlondorff,
J.A. Satriano,*J. Hagege,*J. Perez*and L. Baud.*
Albert Einstein College of Medicine, Bronx, NY.,
and INSERN 64, Paris, France.
PAF, a mediator of inflammation, may
contribute to deposition of immune complexes in
glomerulonephritis and phagocytosis of e.g. STZ
can activate peroxide production by mesangial
cells. We therefore examined the effects of PAF
and STZ on AA metabolism and on contractility in
rat mesangial cell culture. PAF increasf
RIA—PGE2 within mintes (threshold: 10 M;
maximal effects 10 M) from 286+25 to 3125+632
pg/1O mm x 10 cells (P<O.Ol; n 6). STZ also
stimulated RIA—PGE , from 284+49 to 3158+444
(P<O.Ol; n 6) with a slower onset. In cells
prelabele4with C AA both PAF and STZ
relead C from phospholids and increased
free C AA. The ratio of C release to
PGE2 after PAF (2.7) was less than after STZ
(13.6) indicating different coupling of AA
release to PG synthesis. Under phase contrast
microscopy, PAF contracted mesangial cells with a
dose—response and time—course parallel to PGE2
synthesis. STZ caused no contraction. The
PAF—induced contraction was enhanced by
PG—inhibition and attenuated by addition of
PGE , indicating modulation of the contraction
by G. The mesangia.1 contraction by PAF would
favor deposition of immune complexes while PGE2
synthesis stimulated by PAF and by phagocytosis
of STZ may counteract the deleterious effects of
PAF during induction of glomerulonephritis.
1.48
ANIt.COTENSIN II (All) RECEPTORS ON FRESH-
LY ISOLATED GLOMERULAR CELLS. George F.
Schreiner and Thomas Moore,* Depts. of
Pathology and Medicine,Harvard Med.Schl.
and Brigham and Women's Hosp.,Boston,MA.
Current techniques for labeling All
receptors in intact glomeruli can't dis-.
tinguish between cellular and non-cellu-
].ar binding sites,changes in receptor num-
ber or affinity on a per cell basis,or
changes in the number of All receptor (+)
cells.We have developed a technique for
dissociating glomeruli into a suspension
of single cells and an immunofluorescent
method for directly visualizing All re-
ceptors on cell membranes. Cells are ob-
tained by the sequential incubation of
glomeruli in collagenase,EDTA,and col-
lagenase.Assesg All binding via dis-
placement of I dAli by cold AII,we have
found a single class of saturable, cell
receptor sites, The affinity of the re-
cept?r i equivalent foS AII,AIII, and
(Sar,Ala )-AII (3,2x10 7M K) but 50—fold
lower for Al. A"sandwich" lbeling tech-
nique utilizing fluorescent antibody
identifies 30% of the glomerular cell
population as possessing All receptors.
The (+) cells resemble the intermediate-
sized mesangial cell ( J.Clin.Invest. 68;
920) .Estmated receptor sites per cell
are xl0 .Sodium depletion effects a loss
of receptor number without altering
affinity. This approach permits accurate
quantitation of both All receptors and
All receptor (+) cells in normal and
diseased glomeruli.
J .48
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GLOMERULI COOPERATE WITH MACROPHAGES IN CONVERT-
ING ARACHIDONIC ACID TO PROSTAGLANDINS AND
HYDROXYEICOSATETRAENOIC ACIDS. J. Sraer, L. Baud,
M. Bens, E. Podjarny, D. Schlondorff, R. Ardaillou,
and J.D. Sraer. INSERN 64, H6pital Tenon, 75020
Paris, France.
The interaction of proliferating macrophages
with the gloiserulus may play an important role
in certain forms of glomerulonephritis (GN).
This interaction could involve metabolites of
arachidonic acid (C2O:4) such as prostaglandins
(PG) and lipoxygenase products. We therefoe
investigated the conversion of exogenous
I
H I
C20:4 into hydroxyeicosatetraenoic acids (METE)
and PG by isolated glomeruli and macrophages
from rats, alone and in combination. When
macrophages and glomeruli were studied in
combination, a striking interaction was detected
in both pathways of C2O:4 metabolism. Production
of 6 keto—PGF was stimulated and considerable
amounts of TkB , PGD2 and hydroxyheptadeca—
trienoic acid &HT) were also produced. Total
12—METE production was unchanged. When a lipid
extract of glomeruli, containing oxygenated
metabolites of C20:4, was added to macrophages,
stimulation of 12—HETE occurred. On the
contrary, a lipid extract from macrophages
added to glomeruli, nearly completely abolished
12—METE production. These data suggest that
interaction between glomeruli and macrophages
results in activation of C20:4 metabolism in
macrophages followed by inhibition of C2O:4
metabolism in glomenrli. Such a regulatory
process could play a role In the inflammatory
response during macrophage—dependent human and
experimental GM.
/ .32
INCREASED GLONERT.JLAR PROSTAGLANDIN E2 AND
F2 FORMATION IN RATS WITH REDUCED RENAL
MASS. Rolf AK. Stahl, Margit Paravicini
and Peter Scholljneyer. Department of
Medicine, Univ. of Freiburg, F.R.G.
In vitro glomerularprostaglandin (PG)
and thromboxane B2 (TxB2) formation was
determined by radioimmunoassay in control
(C) rats and rats with reduction of 80 to
85% of total renal mass (REM) three weeks
after surgical manipulation. PG and TXB2
production was evaluated under basal con-
ditions and after preincubation with ara-
chidonic acid. In both experiments PGE2
(1800+302 and 2817+204 pg/mg/mm) and
PGF2,. (2441+241 an 3212+241 pg/mg/mm)
production In REM rats was significantly
(p<0.01) higher compared with glomeruli
from C rats (E2:931+129 and 2054+233; P2.
1190+201 and 1784+18 pg/mg/mm). This
pattrn did not change when synthesis was
expressed per glomeruli. No significant
differences were found for TxB2 and
6—keto PGF1.. In additional in vivo ex-
periments GFR was monitored by the inulin
clearance prior and following administra-
tion of indomethacin (3mg/kg). Cyclooxy—
genase inhibition reduced GFR in REM rats
from 0.247+0.07 to 0.151±0.06 ml/rnin/100
gr wt (p0.01),concomitant with a fall in
urine volume. The changes in C rats did
not reach significance (GFR: 0.753+0.08
to 0.662+0.06 ml/tnin/100 gr wt). con-
clude, tat the increased glomerular PGE2
formation in REM rats plays a role in the
sustainment of GFR.
.81/' K-INDUCED CATECHOLAMINE RELEASE: A DEFENSE
AGAINST HYPERKALEMIA. R.H. Sterns, J.L. Izzo,
Jr., and 0. Thomas*. Rochester Gen. Hosp., Univ.
of Rochester School of Med., Rochester, N.Y.
K infusion (inf) in awake anephric dogs (AAD)
causes oscillations of plasma K+ (PK) and insulin.
As previous studies showed the PK oscillation to
be independent of insulin (persisting after pan—
createctomy) (Sterns, AJP 243: F44, 1982), the
roles of epinephrine (Epi) and norepinephrine (NE)
were studied. K inf (0.8 mEq/kg/hr) in AAD made
mildly hyperkalemic by prior loading with 1 mEq
K/kg yielded large, well-developed oscillations
of PK. Despite ongoing K inf, PK periodically
decreased by l±.2 mEq/L every 53±3 mm. The PK
oscillation was paralleled by oscillations of
plasma insulin and glucose and by episodic two-to
twelvefold increases in plasma Epi and NE. Several
lines of evidence showed that episodic release of
Epi and NE could account for the oscillations of
PK, insulin and glucose: 1) a constant high—dose
Epi inf (0.1 mcg/kg/mmn) abolished the oscilla-
tions; 2) after adrenalectomy, oscillations per-
sisted but were accompanied by episodic increases
in plasma NE; 3) after adrenalectomy plus sympa—
thectomy with 6-hydroxydopamine, the oscillations
were blunted and tissue uptake of the inf K+ was
impaired; 4) in adrenalectomized, sympathectomized
animals, the oscillations of PK, insulin and glu-
cose could be mimicked and tolerance to inf K+
improved by varying the inf rates of Epi and/or
NE back and forth between basal levels (.005-
.0125 mcg/kg/min) and tenfold basal levels. We
conclude that K+_induced catecholamine release
may provide an important defense against hyper—
kalemia.
'.48
VASOPRESSIN (VP) CAUSES INCREASED METABOLISM OF
POLYPHOSPHOINOSITIDES (PPI) IN CULTURED GLOMERULAR
NESANGIAL(FIS) CELLS. D.A. Troyer,* J.I. Kreisberg,
Y. Patel,* and £1.A. Venkatachalam. Dept. of Path.,
Univ. Texas Health Science Center, San Antonio, TX.
Increased turnover of PPI has been proposed as
a transducing mechanism for Ca++ denendent hormonal
messages. We have shown that VP causes Ca++ de-
pendent shane change and increased turnover of
phosphatidylinositol (Pr) and phosphatidic acid
(PA) in MS cells (Fed Proc 42:1259, 1983). tIe now
report that VP causes increased metabolism of tn-
phosphoinositide(TPI) and diphosphoinositide(DPI)
in MS cells exposed to VP (10 nM). When VP and
32P were added simultaneously to MS cells, there
was a 1.6 X and 1.8 X increase of label in DPI and
TPI respectively after 30 mins. If IS cells were
pre—incubated for 30 sins, with 32P, and VP then
added for 45 secs. (in the continued presence of
32p), the amount of 32p incorporated was as fol-
lows (cpm/lJg lipid phosphorus, S.D. (N = 6):
Phosphatidyl —
TPI DPI P1 serine + PA
+VP 412±44 208±15 77±25 119±11
— VP 346 41 161 9 112 26 111 12
p < .05 p < .01 p < .05 MS
In contrast to TPI and DPI, increased 32p uptake
into PA and P1 occurred only later (for PA at 2.5
sin., 2.4 X; and P1 at 10 mm., 2 X). Breakdown of
PPI was also examined by exposing cells labeled to
equilibrium with 3H inositol to VP for 10 sins.
Results (DPM/ijg lipid phosphorus S.D.) for TPI
were 145 25 with VP vs. 189 8 for controls (N
= 4, p < .02). The decline in DPI was not signifi-
cant. These studies suggest that VP causes early
accelerated turnover of TPI and DPI, which might
be part of the VP signalling mechanism.
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EFFECTS OF ANGIOTENSIN II AND VASOPRESSIN ON
PROSTAGLAEDIN E2 PRODUCTION IN COLLECTING TUBULES
AND GLOMERUL.I OF RAT KIDNEY. 3. Uemasu*. S. Fuj iba—
yashi* and K. Kurokawa. Nephrol Div, VA Wadsworth
Med Ctr and Dept Med, UCLA Sch Ned, Los Angeles, CAIt is recognized that both glomeruli and
collecting tubules are the sites of prostaglandin
E2 (PGE2) production, and PGE2 produced in these
structures may be important in regulation of
glomerular hemodynamics and vasopresain (AVP)
stimulated water permeability, respectively. The
presence of feedback loops between PGE2 and
vasoactive peptides, angiotensin II (A—Il) and AVP
in these structures has been suggested.
Nonetheless, the ability of AVP and A—Il to
stimulate PGE2 production in the glomerulus or
collecting tubules has been a subject of
controversy. Variable results may be due to the use
of different cell systems such as glomeruli or
collecting tubules either freshly isolated or in
culture. To further evaluate the possible role of
these vasoactive peptides on renal PGE2 production,
we determined the release of PGE2 in response to A—
II and AVP by glomeruli and cortical collecting
tubules (CCT) which were freshly isolated from rat
kidney: PGEZ was measured by a highly sensitive and
specific RIA. In a perifusion system of isolated
glomeruli, A—Il consistently stimulated PGE2
production while AVP had no descernible effect. In
contract, both A—Il and AVP did not detectably
stimulate PGE2 production in the CCT, while PGE2
production was consistently increased by calcium
ionophore, A—23187. These data demonstrate that A—
II stimulates PGE2 production in the glomerulus but
not in the CCT, and that AVP may not stimulate PGE2
production in either the glomerulus or the CCT.
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DEFECTIVE RENAL ADENYLATE CYCLASE RESPONSE TO
PROSTAGLANDIN E2 IN SPONTANEOUSLY HYPERTENSIVE
RATS. Satoshj Umemura*, Donald Smyth, and
William Pettinger*. (intr. by Harry Jacobson).
Univ. Texas Health Sc Ctr., Dallas, Texas.
We activated three known components of the
adenylate cyclase system in renal membranes from
5 week and 16 week old spontaneously hypertensive
(SHR) and Wistar Kyoto (WKY) rats. The compo-
nents were the 4 plasma membrane receptor types,
guanosine-5'-triphosphate binding regulatory
protein (GF) and the catalytic subunit. The
basal adenylate cyclase activity and responses to
plasma membrane receptor activation by parathy-
roid hormone, isoproterenol and vasopressin were
not different between the two strains in both
ages. The response to prostaglandin E2, however,
was significantly less in the SHR than in the WKY
[5_week, 16.9 vs 14.2 pmol cAMP formed min'
mg 1 (p<O.02); 16 week, 19.2 vs 14.2 (p<O.Ol)].
Activation of the GF and the catalytic subunit
with sodium fluoride, guanyl-5'—yl-imidodiphos-
phate (Gpp(NH)p), manganese chloride, or
forskolin respectively produced similar effects
In the SHR and WKY renal meWbranes of both age
groups.
Thus, there is a prostaglandin-specific
receptor or receptor-coupling defect In renal
membranes of SHR. The predominant renal
abnormalities of SHR are sodium retention and
high vascular resistance. Thus, a defect In
activation of this powerful natriuretic and renal
vasodilating system could be related to a
hypertensive mechanism.
EFFECTS OF ARGININE VASOPRESSIN (AVP), PARATFIYROID
HORMONE (PTH) AND FORSKOLIN (F) ON ADENYLATE
CYCLASE (AC) ACTIVITY IN CULTURED RABBIT NEPHRON
SEGMENTS. P. D. Wilson, Dept. Med., Univ. Cob.
Hlth. Sd. Ctr., Denver, Colorado.
Individually microdissected rabbit nephron seg-
ments were cultured in hormonally defined media
without serum for 7 days. AC activity was mea-
sured biochemically using a-32P-ATP as substrate
in cultures of proximal convoluted tubules (PCT),
proximal straight tubules (PST), medullary thick
ascending limb of Henle's loop (MAL) and collect-
ing tubules from the cortex (CCT), outer medulla(OMCT) and inner medulla (IMCT). The effects of
AVP l06M and PTII 1 U/ml on AC activity (f moles!
30'/ug protein) were compared in each cultured
segment and paralleled those values previously
reported for freshly isolated tubules:
Basal AVP PTH
PCT 50±5 45±7 1,249±337
PST 157±10 163±14 605±117
MAL 122±14 209±31 108±25
CCT 37±4 395±61 34±5
OMCT 134±13 1,080±141 152±42
IMCT 149±39 938±241 182±43 (n=6)
In addition, the response of CCT, AC, to AVP was
dose dependent: basal 43±3; 1O-9M 97±10; 108M
143±6; 10-7M 309±19, lO-6M 451±30; 10-SM 233±19(n=8). Small standard errors attest to the re-
producibility of this in vitro system. F, 50 .iM,
a stimulator of the catalytic subunit of AC was
a potent stimulator or CCT AC (953±91) and its
effect was additive with that of AVP (2,642±386)(n=9). It is concluded that unlike permanent
kidney epithelial cell lines, these primary
cultures retain their specificity and sensitivity
to hormones as seen in the whole kidney.
PROSTACLANDIN H SYNTHASE: AN ENZYMATIC MECHANISM
OF RENAL URINARY TRACt CARCINOCENESIS AND CHEMICAL
NEPHROTOXICITY. T.V. Zenser*, S.M. Cohen*, M.B.
Msttsianal*, and B.B. Davis. GRECC, VAMC, and St.
Louis Univ., St. Louis, 140; and Univ. of Nebraska,
Omaha, NE.
Drugs and xenobiotics cause renal and
transitional cell cancer and interstitial
neritis. 5—Nitrofurans (NP) produce these
lesions when fed to rats. No evidence of
inicrosomal oxidative metabolism of the NT's,
FANFT, ANFP and NFTA by mixed—function oxidases
was detected. Rat, rabbit and dog renal
medullary and bladder transitional epithelial
microsotnes catalyzed binding of these NF's to
protein. Metabolism was initiated with
arachidonic acid and inhibited by aspirin.
Prostaglandin H synthase (p115) catalyzed binding
of ANFT to protein (0.9 nmol/mg/min) was 5— to
7—fold more than FANFT or NFIA. P115—dependent
covalent binding of ANFT to DNA was observed (47
pinol/mg/tnin). However, no FANFT or NF?A binding
to DNA was detected. Hepatic and renal tissue
deacylated FANFF and NFTA to ANFT. Urine from
rats fed these NP's contained ANFT. Two PBS
products of ANTI metabolism were identified as
4—keto—5—nitrofuryl and a 5 msmbered lactone
consistent with a 4,5—epoxide intermediate.
18/21 rats fed a diet containing 0.2% FANFT for
12 weeks developed transitional cell carcinomas.
10/27 fed PANFT + aspirin developed cancer (p <
0.001). One potential mechanism of carcino—
genesis and toxicity is deacylation of FANFT and
NTIA to ANFT. ANTI is then cooxidized by PBS to
reactive intermediates which then covalently bind
to critical cellular macromolecules and initiate
the carcinogenesis or nephrotoxicity.
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POST—TRANSPLANT POLYCYTI*mIA, Robert Alvis*,
Rasib Raja, Ashley Baquero* and Aaron Bannett*,
Albert Einstein Med. Ctr., Kraftsow Div. of
Neph. and Sec. of Trans. Surg., Phila., PA.
Polycythemia (P) after renal transplant (Tx) is
reported to be relatively frequent and have in-
creased risk of thromboembolic events (TBE). Re-
view of our 76 pta with functioning renal Tx re-
vealed 13 to have P (Hct)5O%) during their course.
6/13 received a living related donor (LRD) kidney;
30/63 of the non—polycythemic (non—F) pta received
a LRD kidney. Time of onset of P after Tx was a
mean of 17 months (range 4 to 83). P resolved
spontaneously in 3/13 pta after mean of 20 months
(mean peak Hct53%). In these pta serum creati—
nine (SCr) at Onset of P averaged 1.3 mg/dl;
follow—up after resolution of P (mean 19 months)
showed mean SCr 1.7. In 10/13 pta presently hav-
ing P after mean of 29 months (mean peak Hct=56%),
initial mean SCr was 1.5 whereas current mean SCr
is 1.6. Of 63 non—P pta, early mean SCr was 1.6
and current is 2.0 after 30 months mean follow—up.
Of 13 P pts, 2 smoke, 2 have native kidney cysts,
2 have hydronephrosia of a native kidney, 4 had
pre—Tx nephrectomy, 6 had pre—Tx splenectomy, 3
had diabetic nephropathy, and 2 developed steroid
induced diabetes post—Tx. No P Pt has suffered a
TBE. However, 3 pta with mean Hct61% have had
phlebotomiea. We conclude (1) post—Tx P implies a
prognosis comparable or perhaps better than that
of non—P pta, (2) splenectomy and diabetes are
common in P pta although no other risk factor ap-
pears to predispose to P, and (3) TBE may be in-
frequent. However, as a precaution we recommend
phrophylactic phlebotomy for severe P (Hct>55%).
JMEASURES TO DECREASE THE NEED FOR DIALYSIS AFTER
CADAVERIC RENAL TRANSPLANTATION. G.S. Arbus, S.E.
Berdock B.E. Hardy' L. Freedman*. The Hospital
for Sick Children and University of Toronto,
Toronto, Canada.
We investigated whether giving large fluid
volumes would lessen the published incidence of
dialysis (0) (30—64%) in the first week
post—cadaveric renal transplantation CT). In 1979
we began giving 2—3 tines the calculated
insensible water loss (IWL) for several days
post-T. Crystalloid and/or colloid solutions
(followed by furosemide), at times to the point of
pulmonary congestion, were given if blood pressure
or urine output was low or falling. We attempted
to maintain a minimum hourly total output by the
transplant of 150 ml/hr.
On this regimen urine output in the first day
post-T in the non-D group went from 147 to 281
ml/hr and net fluid balance (excluding IWL) from
0.96 to 3.40 nil/kg/hr. The incidence of 0
decreased from 35% of 127 patients to 13% of 91
patients and the need to dialyze for acute tubular
necrosis (ATN) from 25 to 5% post-T. No other
significant change in patient management, warm or
cold ischemic times, surgeons or surgical
technique occurred to account for reduction in D.
Patients still need 0 post—T when severe
rejection episodes, technical complications,
severe prolonged ischemic times, etc. occur.
It appears, however, that many patients are or
become vascular-volume depleted before or after T
because of low serum albumin, third spacing, etc.
The most important factor in minimizing ATN and
the need for 0 post-T appears to be good
crystalloid/colloid fluid management.
EFFECT OF VERAPA1'{IL (V) ON PRESERVATION OF RENAL
FUNCTION AFTER ISCHEMIA. N.O. Atuk, L. Rudolf*,
J. Mihindu*, D. Vaughan, S. Turner* and C. White*,
Univ. of Va. Sch. of Med., Charlottesville, Va.
Preliminary studies in our laboratory in non—
transplantable human kidneys using V in perfusate
howed improved perfusion (P) characteristics, and
1ssa LDH release and ultrastructural damage (Clin
Es 30:44OA, 1982). To define this apparent pro—
-ctjve effect, we perfused 8 dog kidneys for 24 h
-ith V. The contralateral kidneys perfused without
served as controls (C). We measured P pressure
(PP), P flow rate (PFR), resistance (Res), P renin
'PR), norepinephrine (NE), LDH, and calcium (Ca).
Pt 24 h, V kidney P characteristics were not signi-
ficantly different compared to C: PP, 26.5±2.0 vs
24.3±3.8; PFR, 62.6±11.3 vs 63.4±5.6; Res, 0.53±
0.10 vs 0.39±0.06. P LDH and Ca levels were not
3ignificantly different between the two groups.
With V perfusate, PR levels showed a rise at 6 h
and became greatly higher at 24 h compared to C
(150.8±49.3 vs 79.6±29.2, p<.O2). V and C kidney
E levels were equivalent at 6 h, V kidney NE began
o decrease and at 24 h NE showed lower levels
0.49±0.11 vs 0.75±0.13, p =
.01).
These results indicate that V appears to pro-
tect perfused kidneys, but not by the mechanism of
vasodilatation. The data suggest decreased re-
leased NE during V perfusion may play a substan-
tial role in this process.
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DELIBERATE THIRD PARTY BLOOD TRANSFUSIONS IN RE-
CIPIENTS OF RELATED DONOR RENAL TRANSPLANTS.
L. Banowsky, E. Hodge, P. Saunders, J. Lutton and
J. Hunt. Univ. of Texas Health Sd. Ctr., Div. of
Urology, San Antonio, Texas. (Int. by M. Lifschitz).
Deliberate pre—transpiant third party transfu-
sions (TPT) have received considerably less atten-
tion and acceptance than deliberate donor specific
transfusions (DST) in the preparation of non—iden-
tical related living donor (NIRLD) for renal trans-
plantation. Thirty—three NIRLD renal transplant
recipients have been transplanted at the Universi-
ty of Texas Health Science Center at San Antonio
between January, 1977 and June, 1983. Seventeen
of the 33 patients had a stimulatory index (SI) of
>7 in two way mixed lymphocyte culture. All pa-
tients received a minimum of two TPT within six
months of transplantation. Conventional immuno—
suppression (prednisone and azathioprine) was used.
Twenty of the 33 patients have been followed for
a minimum of one year and the mean followup for
the entire group is 23.3 3.1 months. One and
two year allograft survival for the 33 patients
(no segregation by MLC) was 87 0.06% and 82
0.7% respectively. The subgroup of seventeen pa-
tients with a SI of 27.0 had a one and two year
allograft survival of 94 6% and 94 6% respec-
tively. The sensitization rate for all potential
NIRLD who received?2 deliberate TPT was 3%. The
following conclusions are drawn from this study:
1) deliberate TPT achieved renal allograft survi-
val comparable to that reported for DST; 2) delib-
erate TPT produced allograft survival in patients
with a stimulatory NLC comparable to that reported
DST, and 3) sensitization between donor and
recipient was considerably less with TPT than re—
ted for DST.
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BLC flWMSItG: wiat 1'I-NFI-HLA
IgG BY Z'flIE ]1USSftY (EIA). Steven C r1dey*
RDec S Sakai, Stanley C Jczdan*, intr. by I
Saliky. LXA, fly Ped N*i, L.A., (lifcznia
Inliunologic allograft rejection remains the pri-
mazy cause of graft loss. Graft tolerance has been
shcin to be enhanced by the administration of pre-
transplant blood transfusions (BT), although the
mechanism of this effect is unkncrn. Control of
the imtune response may be imaiated by antiidio-
typic antibodies (Ab). It has teen suggested that
the generation of such Ab post-ST may be involved
in allograft enhancement. We have recently dmna-
strated the presence of anti-anti-HEA antiidiotypic
Rb in pretransplant patients post-BT. Utilizing
EIA techniques, we have developed a solid phase as-
say for anti-anti-HLA Ab. F(ab1 ) 2 fragments of
anti-lILA Rb were purified by initunoaffinity and gelfiltration drcaiatograthy and fixed to microtiter
plates. Nai-cytotoxic Human IgG was prepared simi-larly, and used in a parallel assay as a oontrol
for non-specific anti—allotypic binding activity.Sera of 15 post-BT patients were incubated in
microtiter wells, and EIA was performed. Nime of 15
patients were positive in one or both assays, shile
4 of 15 were positive in the anti—anti-lILA post ab-
sorption with Human IgG. The specific antiidio—
typic nature of the anti-anti-lILA Rb was suggested
by 1) preferential binding to anti-liLA F(ab' )2
fragments, and by 2) diminution of non—specific
anti-IgG binding by preabsorption of test sera with
Inminobead matrix conjugated to noncytotoxic pooled
human IgG. These data suggest that antiidiotypic
(i.e. anti—anti—lILA) IgG class Rb are generated
nost UT, and may be inportant in mediating the
allograft-enhancing effect of BT.
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URINARY ALBUMIN (ALE) EXCRETION AFTER DONOR NEPH-
RECTOMY (NX). JA Bertolatus, MA Friedlander,
C Scheidt,* and LG Hunsicker. Depts of Med. VA
Med Ctr and U. of Iowa, Iowa City, IA.
Compensatory hyperfiltration after ablation of
renal tissue in rats leads to albuminuria and gb—
nerular sclerosis in remnant nephrons. To deter-
mine whether unilateral Nx in man initiates a si-
milar pathogenetic sequence, we measured urinary
alb (Ulb). plasma alb 'alb and creatinine
clearance (C ) in 11 transplant donors before
(pre) and atntervals up to 2 years after donor
Nx. U lb was measured with a sensitive enzyme im—
munoasay (ELISA) which had an intra— and inter—
assay coefficient of variance of 5%. lh and
C were measured by standard clinical methods.
Rults: (data are corrected mean SEN, with N
for each mean in parentheses).
6
C
, ml/min U V, mg/24h C IC x 10cr alb alb cr
Pre 113 5(11) 4.9 1.4(11) 0.79 0.32(11)
1 wk 73 5(11) 7.8 1.4(11) 1.86 0.34(11)
1 mo 75 5(11) 3.4 1.4(11) 0.63 0.34(10)
6 no 82 6(10) 6.6 1.6(9) 1.53 0.39(8)
12 mo 72 6(8) 8.0 1.7(8) 1.87 0.39(8)
24 mo 86 11(3) 5.7 2.9(3) 1.14 0.66(3)
By two—way analysis of variance, C fell 32%
on the average at all intervala after Nx (P<0.0O1)
but U 1 V was unchanged (P=O.24) with time. Be—
causeao the fall in C
,
C lb/C rose 82% after
nephrectomy, but the cngeawas only borderline
statistical significance (P=O.06) and showed no
trend to worsening. Thus in man there is little
evidence from increased albumin excretion that
compensatory glomerular hyperfiltration results in
glomerular injury in the two years following donor
nephrectomy.
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IN—DEPTh EVALUATION OF RENAL FUNCTION AFTER UNI-
LATERAL NEPHRECTOMY, L. L. Bohannon, D.J. Norman,J. M. Barry, and W. H. Bennett. Oregon Health
Sciences University, Portland, Oregon.
An understanding of the long—term effects of
unilateral nephrectomy on the living kidney donor
is essential for the continued use of live—donors
for renal transplantation. We evaluated 10 sub-
jects who donated a kidney 14 1.2 (SEll) yrs. ago
(range 11—24 yrs.). The mean serum creatinine in-
creased from 1.03 0.06 pre—Nx to 1.20 + 0.10
(mg/dl) currently (P0.OO1). The mean serum crea—
tinine clearance dcreased from 107 6.0 to 80
6.3 (ml/min/l.73 m ) (P(O.OO1). Inulin and PAR
clearances were measured in the clinical research
center (see table). 2Values are expressed as means
+ SEll (ml/min/l.73 m ).
MEN (N=4) WOMEN (N=6) GROUP (N10)
Current Age(yrs)46 .12 46 4.22 46 3.3
CIN
68.8 18 57.5 7.6 62.0 + 8,10
CPAR 318.3 +63 312.8+39.4 312.2+32.3
0.21 0.18+0.01 0.21+0.01
CCRNOW/CCRPRENX 0.75 0.78
Eight subjects excreted <150 mg protein/24 hrs.
Two excreted 360 mg and 2.74 gm., respectively.
The latter woman was an insulin requiring diabetic.
One male had diastolic hypertension (>95mm Hg).
The longest survivor (24 years since nephrectomy)
has no detectable renal or other abnormalties.
This small but in—depth study of long—term
kidney donors demonstrated no adverse effects of
kidney donation.
SERIAL HISTOMORPHOMETRIC AND HISTOCHEMICAL BONE
BIOPSY STUDIES AFTER SUCCESSFUL RENAL TRANSPLANTA-
TION IN MAN. V. Bonomini*, C. Feletti*, M.P. Scola-
ri*, S. Stefoni* (introduced by G.E. Schreiner).
Institute of Nephrology, University of Bologna,
Bologna, Italy.
The subclinical course of some morphological and
biochemical changes, which invariably occur in the
bone after successful renal transplantation in man,
is still largely unknown. Difficulties in repeating
the bone biopsy are likely the most responsible
factors.
We report here the results of a 2-5 years fol-
low-up in 42 transplanted patients with normal
graft function, serially checked every 3 months
(clinical, radiological and biochemical studies).
A total of 88 bone biopsies was also performed
(histomorphometry and histochemistry).
Three morphological lesions emerged (osteope—
nia), osteomalacia, hyperosteoclasia) which were
clinically unsuspected in almost all cases, and
referable to specific individual mechanisms.
Concerning biochemistry, of relevance were the
changes in bone amino acid composition, which ap-
peared abnormal even in the presence of the comple-
te renormalization of plasma amino acid patterns.
In successful renal transplantation, therefore,
neither the patient's normality may exclude the
presence of sub—clinical changes, nor the plasma
normality obligatory reflects an actual tissue nor-
mality.
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IMPROVED RENAL ALLOGRAFT SURVIVAL WITH MINIMAL
SENSITIZATION BY A MODIFIED METHOD OF DONOR
SPECIFIC BLOOD TRANSFUSION (DST) J.S.Cheigh,
M. Suthanthiran, M. Kaplan, L. Reisman, R. Riggio,
M. Fotino, W. Stubenbord, K.H. Stenzel, A.L. Rubin
Rogosin Kidney Center, The NY Hospital, N.Y., N.Y.
We developed a new DST protocol for prospective
kidney transplant recipients (R) and examined its
immunologic effects and clinical efficacy. 24 one—
haplotype matched kidney donors (D) gave 450 ml of
blood in a Blood Pack Unit All patients were
transfused with 100 ml of whole blood at day 1, 8
and 15 of its storage. R were screened for lympho—
cytotoxic antibodies weekly during and for 3 weeks
following DST. In addition, they were monitored
with D specific and non—specific MLC, LMC, CDC, and
ADCC before and after DST. After DST, 3 (12%)
developed D specific antibodies; 2 were positive
with T and B warm and 1 with B warm only. 2
developed positive CDC and an additional 2
developed positive ADCC, but none positive with LMC
Following DST, D specific MLC only was signifi-
cantly suppressed, without any accelerated
(secondary type) response in early MLC. In addition
sera obtained after DST significantly suppressed D
specific MLC. 15 R subsequently received a kidney
transplant from the blood D and all had functioning
graft at 3 months, but one lost the graft there-
after (graft survival rate; 93% at 6 months). This
study indicates that 1) 100 ml of stored, whole
blood DST, 3 times at weekly intervals, is a
practical, less immunizing and effective approach
to enhance graft survival in R of one—haplotype
matched graft, 2) immune consequences of DST in-
clude induction of D apecific cellular and humoral
adaptive responses that lead to successful graft
outcome.
EFFECTS OF TEMPERATURE ON THE ULTRASTRUC-
lURE OF COLD STORED KIDNEYS. A.K. Coffey* and
P.M. Andrews. Dept. of Anatomy, Georgetown
University Schools of Medicine and Dentistry,
Washington, D.C.
Electron microscopy was used to evaluate the
morphology of rat kidneys which were flushed with
phosphate buffered isotonic sucrose preservation
solution and stored for 48 hours at different levels of
hypothermia. Storage at 0-2°C resulted in good overall
preservation of the uriniferous tubules and renal
corpuscle. Cells lining the nephron showed no signs of
swelling or distortion of cytoplasmic organdies.
Although storage at 5°C also appeared generally good,
there was some evidence of blebbing of the microvillous
brush border lining proximal tubules. Storage at 8°C
resulted in more extensive brush border disruption 8nd
swelling of proximal tubule mitochondria. At 10-12 C,
poorer nephron preservation was evidenced by the
swelling and rupture of cells lining the proximal tubules
as well as the swelling and dis0tortion of cytoplasmic
organdies. Although at 10-12 C the glomerular and
parietal epithelium appeared morphologically intact,
the glomerular enothelium was focally disrupted.
Kidneys stored at 14 C exhibited extensive swelling and
rupturing of cells lining the proximal and distal tubules.
The foregoing observations suggest that care should
probably be taken to maintain cold stored kidneys below
5°C.
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J ROLE OF THE NATIVE KIDNEYS (MC) IN POST-
TRANSPLANT HYPERTENSION. J..].Curtis, R.G.Luke,
3.D.Whelchel, A.G.Diethelm, P.Jones, H.P.Dustin. Uni-
versity of Alabama in Birmingham, Birmingham, Ala-
bama.
We compared the responses to altered salt intakes
(150 meq/day, 9 meq/day, and 3.8 meq/kg/day-IV) and
to captopril (12.5mg dose) among 7 hypertensive TX
patients (HTX pts) without NKs and 16 HTX pta with
NKs while on a metabolic ward (GCRC). All HTX pta
had a mean arterial pressure (MAP)> 100 mm Hg and
serum creatinine < 2.0 mg and were> one year s/p TX.
Blood pressure (MAP) and renin (PRA) responses to
changes in salt intake were not different; the groups
also responded similarly to captopril with significant
+ MAP, PRA. Ccr was similar for the groups but
renal plasma flow (ERPF) was greater for pta without
NKs(366t42 vs 263±24 P'0.O5XMeantSE).
Three of the 16 pta with NKs had a bilateral
neirectomy (BNX) after study and wererestudied 4-6
months later on the GCRC. Their ERPF increased from
176±47 to 329*53 PO.O5 while their MAP had de-
creased from 127*9 to 92±2 mm Hg P<0.05). PRA (on
150 meq Na diet) for these three pta before BNX was
1.7±0.8 vs 0.1±0.1 ng/ml after BNX. PRA from the
allograft vein before BNX was 2.0± 0.7 ng/ml despite
three days of IV salt loading. After BNX peripheral
PRA was 0.2±0.1 ng/ml with IV salt loading.
We conclude that hypertension is "renin dependent"
in both groups but that inappropriate secretion of renin
(or another vasoconstrictor) from the NKs causes vaso-
constriction in the allograft and, perhaps, additive renin
release by the allograft of HTX pta who have not had
BNX.
V'TREATMENT OF STEROID RESISTANT REJECTIONS WITH ATG
AND/OR PLASMAFILTRAT ION IMPROVES GRAFT SURVIVAL AFTER
CADAVERIC RENAL TRANSPLANTATION. W.FassbindeP,P.-B.
Bechstein*,H.J.Stutte*,W.Schoeppe*(intr.by D.
Schlöndorff) ,Dept.Nephrol. ,Univ.Hosp. ,Frankfurt.FRG
Conventional therapy of acute rejection (AR) after
renal transplantation is almost exclusively based on
increased steroid dosage; however, a considerable num-
ber of grafts fail to improve and undergo irreversible
steroid resistant rejection (SRR). We decided to treat
SRR with Antithymocyte Globulin (ATG) orPlasmafiltra—
tion (PF), and to study the effect of this experimental
treatment prospectively. SinceSept.1980 80 patients
were grafted and allocated to the following antire—
jection regimen: AR was initiallytreated with 2—3x 1 g
Methylprednisolone injections. In SRRa graft biopsy
was obtained (3—4 days after the first pulse) and exami-
ned histologically the same day. In caseof persistent
interstitial mononuclear infiltrations, ATG therapy
(3mg/kg/day for lOdays) was administered; patients
with predominant proliferative vasculopathy were
treated with PF (6x5 L plasma—exchange in 2 weeks). 24
patients received ATG, 22 patients PF, and 4 patients
both. More than 90% of SRR were reversed by this type
of therapy. Actuarial patient and graft survival
(+ SE) are given in the table (%).
months post transplant
3 6 l 24
patients survival
graft survival
98!2
90+3
95+2
86+4
95+3
86+5
95!6
83+9
In this group of patients graft survival ts significant—
ly(p<O.O5) longer than in historical controls (n=44),
grafted 1978 to 1980(1 year:7l.6%; 2years6k.7%). ATG
or PF treatment did not increasemortality. Thus ATGand
PFare valuable adjuncts in the treatment of SRR.
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V HYPOPHOSPHATEMIA IN LONG—TERM RENAL TRANSPLANT RE-
CIPIENTS (RT): EFFECTS ON BONE HISTOLOGY AND
l,25(OH)2D (l,25D) LEVELS. A. Felsenfeld, R.
Gutman, M. Drezner R. Robinson, and F. Liach.
Univ. of Okla. Health Sd. Ctr. and VAMC, OKC, OK
and Duke Univ. Med. Ctr. and VANC, Durham, N.C.
Hypophosphatemia (P) is commonly observed in
RTs, recognized as a cause of osteomalacia (OM) and
may also increase production of l,25D. To assess
the effects of P, 10 persistent hypophosphatemic
RTs were studied. The RTs were 3—14 years (mean 9±
4) post tiansplantation. The mean serum calcium,
phosphate (P) and creatinine were 9.4±.4, 2.4±.2
and l.5±.3 mg/dl. The mean creatinine clearance
and TRP/GFR were 73±11 ml/min and l.7±.5 mg/dl.
Carboxy (C) and amino terminal parathyroid hormone
(Pm) were elevated in 8 and 4 hypophosphatemic
RTs respectively. The mean l,25D level was 33±20
pg/ml (normal 19—55) compared to 42±.6 pg/ml in 4
normophosphatemic RTs. The l,25D level correlated
with C—PTH (p<.Ol) but not serum P.
Anterior iliac biopsies were obtained in all 10
hypophosphatemic RTs. Histomorphometric analysis
of static parameters compared to normals revealed
no differences except diminished bone volume (16±6
vs 23±5%, p<.Ol). Comparison of dynamic parameters
with normals revealed no differences in apposition-
al and bone formation rate.
In summary, in hypophosphatemic RTs: 1) P per-
sists many years after transplantation; 2) hyper—
parathyroidism is often observed; 3) inappropriate
phosphaturia contributes to the P; 4) 1,250 levels
are in the normal range; and 5) osteopenia is ob-
served. In conclusion, in hypophosphatemic RTs:
1) fP does not produce ON; 2) P does not increase
l,25D levels; 3) P is likely multifactorial in
origin; and 4) PTH may influence l,25D production.
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MECHA14ISM OF CYCLOSPORINE INDUCED GRAFT TOLERANCE.
N. Abbud Filhdt J.W. Kupiec—Weg1inski P.A. Lear't
C.D. Heidecke N.L. Tilne and T.B. Strom. Dept.
of Medicine, Beth Israel Hospital; Dept. of
Surgery. Brigham and Womens HoSpital. Boston, MA.
LEW rat recipients of BN strain heterotopic
cardiac transplants (TX) inevitably reject the
graft by 8 days. However. cyclosporine (CyA)
treated (15mg/kg/d i.m. x 7d) rats retain grafts
indefinitely despite drug withdrawal. As CyA
inhibits in yjj, lymphokine release we tested the
effects of the drug upon CyA induced Interleukin—2
(1L2) and 1L3 production during the induction
phase (1st 7d) and periods thereafter of the CyA
induced state of allograft "tolerance". 1L2 and
1L3 release by spleen cells was quantitated in:
1) ungrafted and untreated rats; 2) acutely
rejecting and 3) CyA treated hosts. As expected at
3d and id post—TX, acutely rejecting animals had
the highest 1L2 as well as 1L3 production
(p<0.O1). In CyA treated hosts 1L2 and 1L3
production was reduced to levels < normal animals
on post—TX 3d and ld. Following CyA withdrawal 1L2
and 1L3 were produced in amounts similar to normal
rats. Hence, CyA does reduce but not abolish 1L2
as well as 1L3 release in TX rats. That this
reduction was not totally responsible for
tolerance was proven by giving 1L2 therapy j
without evoking rejection. As we have previously
ascertained that CyA treated hosts bear T
suppressor cells (Ts) and since Ts are often
cyclophosphamide (cP) sensitive, we administereCP 20 mg/kg/i.p. followed 2d later by 10
sensitized lymphocytes + 50u 1L2. This therapy
invariably caused acute rejection. Hence, Ts and
1L2 release are both involved in CyA induced graft
tolerance.
CYCLOSPORINE (CS) AND HYPERKALEMIA (HA) AFTER RENAL
TRANSPLANTATION. Richard J. Fo1ey Ronald W. Ham—
ner'' and Edward 3. Weinman. Univ. of Tex. HSC,
Houston, TX.
In order to determine if CS was associated with
BK (K>5.O mEq/L), the records of 63 transplant pa-
tients with CCr>2O mlfmin and 6 months of follow
up were reviewed. 50 patients received CS and 13
received azathioprine (AZA) in the post transplant
period. Both groups received prednisone. As com-
pared to AZA patients, CS patients had an increased
incidence of BK at 1,3, and 6 months post trans-
plant (26 vs. 8%, 18% vs. 0%, 10% vs. 0% respec-
tively). Plasma potassium averaged 4.8, 4.4 and
4.2 mEq/L at 1,3, and 6 months in CS patients and
4.3, 4.0, and 3.8 mEq/L in AZA patients (p<O.O2 at
all time periods). Life table analysis revealed
that by 6 months 40% of CS patients had had IlK,
whereas only 8% of AZA patients had had HK.
The occurrence of HK was not related to differ-
ences in creatinine clearance, source of the kid-
ney, gender of the recipient, or use of prednisone,
diuretics, beta blockers, or antihypertensives. HR
was not related to the total dose or trough levels
of CS. There were no differences in serum chloride
or bicarbonate between the CS and AZA patients or
between CS patients with or without HR. The serum
potassium concentration decreased in both patient
groups over the 6 months of observation.
These findings indicate an increased prevalence
of HR and higher serum concentration of potassium
in CS treated patients. The results suggest that
the HK is an effect of CS itself and not the sec-
ondary consequences of other medications, renal
insufficiency, primary disease of the patient, or
source of the kidney.
RENAL TRANSPLANTATION IN PEDIATRIC PATIENTS:
IMPROVED OUTCOME WITH SPLENECTOMY AND IMMUNOL-
OGICAL MONITORING. Michael Freundlich, David Roth,
Gaston Zilleruelo,* George K. Kyriakides,* Joshua
Miller,* and Jose Strauss, Univ. of Mismi Med.
Ctr., Dept. of Pediatrics & Surgery, Miami, Fl.
Previous pediatric series report 5 yr patient
and graft survival of approximately 75 and 50%,
respectively. Between 1979 and 1983, we performed
25 consecutive primary_kidney transplants (re-
cipient ages 3—20 yr, x 13); both, patient and
graft survival have been 100% in a follow up of
5—54 months (GFR65 ml!min/l.73m2 in 22). Orig-
inal renal diseases included: 9 congenital lesions,
8 glomerulonephritis, 5 lupus, 2 hemolytlc—uremic
syndrome, and 1 diabetes. Twenty—two were living
related (l7haploidentical, 4 HLA identical), 3
cadaveric (lhaplotypinatch each). All received
3 non—donor specific washed red blood cell
transfusions; 23 had pretransplant splenectomy.
Pretransplant immunoreactive predisposition assess-
ment included: HLA—A, B, and DR antigens, auto—
logous and allogeneic MLC and anti—B and T cell
crossmatches, total and I cell subsets. Following
transplantation, serial monitoring was performed
by total T cell Counts and helper (TH) and supp—
ressor/cytotoxic (TS/C) T cell subsets. The
immunosuppressive dose effective index (IDE)
(TH:TS/C)/(mg/kg/Medrolr) was significantly less
than in adults suggesting greater tolerance to
immunosuppression.
Improved outcome observed in this series seems
to be derived from the use of splenectomy and
close immunological monitoring. More prolonged
follow up is still needed to assess long—term Out-
come.
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TIME COURSE OF GLOMERULAR ENDOTHELIAL INJURY RE-
LATED TO PULSATILE PERFUSION PRESERVATION. V.H.
Gattone, F.C. Luft, R.S. Fib, A.P. Evan, Dit-
ment of Nephrology, Indiana University Medical
Center, Indianapolis, IN.
To elucidate abnormalities in renal morphology
related to perfusion preservation, we examined
human kidneys with scanning electron microscopy
when no suitable recipient could be found. The
donors were previously healthy heartbeating ca-
davers. Ischemia time was < 5 minutes. Kidneys
were perfused on a Waters apparatus with a salt-
poor albumin containing solution at pressures
ranging from 38/14 to 60/20 mm Hg. One kidney
was perfused for 16 hours, the second for 42
hours. For microscopy the kidneys were perfused
at physiologic pressure with 2.5% glutaraldehyde
in O.1M cacodylate/HCL buffer at pH 7•4•
At 16 hours the arteriolar and qlomerular endo—
thelium appeared normal except for occasional
large and coalesced pores, and swollen, bulbous,
endothelial processes. At 42 hours, the arterio-
lar endothelium showed areas of separation from
the vessel wall. The glomerular endothelium
showed swollen cytoolasmic orocesses, extensive
coalescence of oores and irregular pore size.
The glomerular eoithelium showed some flattening
and blunting of foot processes. The proximal tu-
bules showed occasional pars rectae filled with
casts, although most cells looked normal and mi-
crovilli were preserved.
These time related changes, which occur even
with normal perfusion characteristics, may ac-
count for altered glomerular function after the
transplantation of some kidneys preserved with
perfusion.
COMPUTER-AIDED PROSPECTIVE STUDY OF PROTEIN
CATABOLIC kATE (PCR) AND NITROGEN (N) BALANCE
AFTER RENAL TRANSPLANT (TP). WE Hoy, JA Sargent,
RB Freeman, RC Pabico, BA McKenna,* and WA
Sterling.* Univ. of New Mexico, Albuquerque, NM,
and Univ. of Rochester, Rochester, NY.
(PCR) is accelerated post TP, but individual
variation is marked, and assessment by formal N
balance studies is cumbersome.
We measured daily PCR + N balance by a compu-
terized mass balance method in a prospective study
of post—TP subjects. Group 1 (N = 6) received 60
mg prednisone daily and Group 2 (N = 15) received
Solumedrol 2.5 to 5.0 mg/Kg on day 1 tapered to
0.7 mg/Kg on day 14. Rejection was treated in 3
Group 1 and 6 Group 2 subjects and dialysis per-
formed in 2 Group 1 and 3 Group 2 subjects. Diets
of 1.5 to 2 gm/Kg/day protein were ordered, and
exact intake quantitated each day.
Mean PCR gm/Kg ideal weight/day
Post-op day 1 2 3 4 5 6 7 8-14
Group 1 0.8 0.9 1.2 1.3 1.4 1.4 1.3 1.4
Group 2 1.4 1.5 1.8 2.0 2.1 1.9 2.2 2.1
p < .05 at every interval
PCR rose then stabilized at an accelerated
level. PCR was always higher in Group 2 subjects.
All patients ate less protein than prescribed,
despite encouragement. Net protein balance over a
mean of 10.2 days was -1197 to +33 gm, with a
daily mean of -20 gm for Group 1, and -41 gm for
Group 2 subjects.
Steroids accelerate PCR and the degree is dose-
related. High protein intakes can improve N bal-
ance. Lower dose steroids and high protein diets
should improve N balance and reduce morbidity.
This method of rapid assessment of PCR allows
selection of optimal mdi vidual regimens.
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IMMUNOLOGIC AND CLINICAL PROFILES OF DONOR—SPECIFIC
TRANSFUSIONS. Sheela Javavant.* Timm Willlams,*
Andrea Zachary,' William Braun, Andrew Novick,
Donald R. Steinmuller, Caroline Buszta,* and
Debbie Protiva.' Cleveland Clinic Foundation,
Cleveland, Ohio.
Of 54 patients considered for I of 3 DST pro-
tocols (fresh whole blood x3=FWB3; stored whole
blood x3=SWB3; fresh whole blood x3 + ImuranFWB3
+1) 6 became sensitized by random transfusions be-
fore DST and 13 by DST's. Miong the 13 patients
sensitized by OST's there were 11 of 31 (34) with
FWB3, 1 of 8 (13) with SWB3, and 1 of 9 (14%)
with FWB3 +1. These 13 patients who were not
transplanted had T cell Ab in 12 and DR Ab in I.
Seven others had B cell Ab: 4 transient, 2 pre-
transplant, I immediately post—transplant; the
latter 2 groups had refractory rejections. Suc-
cessful transplants occurred despite + monocyte
crossmatches (2), Lewis recipients of Lewis +
kidneys (2), and Rh incompatibility (4). After
DST's PHA response decreased significantly or rose
insignificantly in 21 patients, whereas 2—way and
1-way MLC's were depressed in only 12 of 22 pa-
tients. Allograft failures occurred in patients
showing in Con—A suppression or anti—idlotype Ab
response either a conversion from suppression to
stimulation or an increase in stimulation. The 5
patients with failed or chronically rejecting
grafts all had post-OST peritransplant random
transfusions and no ALG or low prednisone therapy
post-transplant. Overall allograft success was
91% with follow-up to 3 years. Although certain
pre-transplant immunologic features may indicate
high risks for DST kidney recipients, clinical
treatment may also strongly influence the outcome
of DST—treated renal allograft recipients.
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The specific reactivity and antibody specificity
of infiltrating 1ysç*ocyteS and nionuclear cells
in mediating allograft rejection (AR) is porly de-
fined. To further define the role of anti1xxy-
mediated rejection, a rejected a.Uograft fran a
tient with primary anti-'F4 disease was sterilly
minced and pressed through a microscreen. The
allograft-bound lyn*ocytes (ABLe) were then isola-
ted by density gradient centifugation. Using this
technique, 8.5 x 106 ABLe were isolated. 1 x 106
washed ABLe/mi were suspended in R4I 1640 with 20%
FCS and cultured in microtiter plates with media
only, or with pckeweed mitogen (1'14) (100 ..ug/cul-
ture). The cells were incubated for 6 days and
supernatants were ol1ected and assayed for total
IgG and I4 by solid phase EIP. and reactivity with
a rrmal human kidney target by indirect jiniuno-
fluorescence techniques (IF). Total IgG production
was 200 mg/mi for both spontaneous and (i4) stinu-
lated cells. No I4 production was detected. IF
studies dentnstrated IgG—anti—TBM antibodies in the
spontaneous supernatants only. IgG—anti-r4 anti-
bodies were subsequently deitaistrated by direct jim-
nunofluorescence techniques in the rejected alio-
graft. The role of anti-'rBM antibodies in mediat-
ing the AR is unclear, but their presence suggest
recurrence of the original disease in the allo-
graft.
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JCx)NTN,IINATION OF PERFUSED tONOR KIDNEYS BY STARCH
FRCtI SU13ICAL GLCY. Sheila M. Katz, Stephen J.
Goldstein*, Adrienne Pie*, Andrea Miller*, Patricia
Lyons, Simon Sijionian, Hahnemann University School
of Madicine, Depts. of Pathol., Surg., Mad.,
Philadelphia, PA 19102
Starch induces a variety of inflammatory
reactions in man. Using polarized microscopy and
electron microscopy, we thserved starch particles
in renal perfusate and in gloneruli of perfused
donor kidneys. Group 1 consisted of 10 unusable
kidneys handled with standard concern of glove
sterility. The kidneys were perfused in the rou-
tine fashion. Eight other kidneys (Group 2) were
perfused with particular attention toward avoidence
of starch contamination. The gloves were rinsed 5
tines and the cuffs were not dipped into the per-
fusate. TieD kidneys (Group 3), deemed unsuitable
for transplantation, were perfused for 24 hours
with perfusate swished with unwashed sterile
gloves. Perfusates alone were also circulated
through the Waters Perfusion Machine continuously
for 24, 72, 188 hours with and without the use of
gloves. The nuirber of maltese crosses were counted
in each of 25 gloneruli per specimen. Group 1 dis-
played a mean of 1.8 starch granules per gloneru-
lus, Group 2: 0, Group 3: 5.3. Groups 1 and 3 also
exhibited maltese crosses in peripheral renal
vessels. Perfusate alone, handled without gloves,
shosed no starch granules by polarized microscopy;
by contrast, perfusate handled with gloves showed
numerous maltese crosses. We conclude that starch
from surgical gloves can enter the perfusate and
lodge in gloneruli of donor kidneys. Rinsinggloves 5 tines and avoiding contact of the perfus-
ate with the glove cuff effectively eliminates the
contamination.
.16I HELPER:CYTOTOXIC/SUPPRESSOR (Th:Tc/s) RATIO
MONITORING IN RENAL TRANSPLANTATION: ASSESSMENT
BY A NEW TECHNIQUE. 1. Kovithavonas and J.B.
Dossetor. Departments of Medicine and Laboratory
Medicine, University of Alberta, Edmonton, Canada.
A technique has been developed for measuring
Th:Tc/s in blood, using monoclonal antibodies in
complement dependent cytotoxicity by 51-Cr
release. It is simple, does not require expensive
equipment to operate, and can be used with small
numbers of cells and with reclaimed frozen cells.
Correlation with microscopic immunofluorescence
technique is good (r=O.87, n=ll). Mean ratios
are: 1.7 (.8—4.0) in 35 normals, 2.0 (.46—6.5) in
87 patients on hemodialysis, 1.91 in 8 chronic
rejecting transplants and 1.75 in 35 non—rejecting
transplants. Serial studies in 30 patients post—
transplant gave values close to their pre—trans-
plant baseline with minor fluctuations that are
<4.0 in 8/Il with no rejection and in 5 with
cyclosporine nephrotoxicity, whereas ratio >4.0
were recorded in 5/8 patients at the time of
reversible rejection, and in 4/6 who rejected.
Serial Th:Tc/s ratio in conjunction with donor
specific lymphocyte mediated cytotoxicity (LMC)
assays in 7 patients with rejection gave evidence
that migration of cytotoxic cells from blood into
the kidney graft is responsible for the rise in
Th:Tc/s ratio in blood confirming our previous
observation that LtIC is not uncommonly negative
in blood at the time of acute rejection but may
be positive in the graft. Interpretation of A
ratio depends on concomitant donor-specific LMC
in transplant monitoring. (tionoclonal antibodies
used in this study are a generous gift from Dr.
J.A. Hansen of the Fred Hutchinscn Research
Centre in Seattle.)
A MONOCLONAL ANTIBODY (MA), ANTI—ACT I, REACTS WITH
A LATE LYMPHOCYTE ACTIVATION ANTIGEN. Al Lazarovits*,
RA Moscicki*, JT Kurnick*, AX Bhan, AB Cosimi* &
RB Colvin. Depts. of Pathology & Surgery, Mass. Gen.
Hosp., Boston, MA.
Resting T lymphocytes exposed to alloantigens
(MLC), soluble antigens, and lectins (PHA),
undergo a series of changes termed "activation."
A murine MA (IgG K) "anti—Act I" that recognizes
lymphocytes in tie activated state has been iden-
tified in a fusion of NS1 with BALB/c spleen cells
immunized with a human tetanus toxoid (TT) reac-
tive T lymphoblast line. By immunoperoxidaae
analysis Act I is restricted to lymphoid tissue,
namely scattered lymphocytes in the paracortex,
germinal centers, and mantle zone. Flow cytometry
shows that Act I is present in increased amounts
on activated T and B lymphocytes compared with
normal blood lymphocytes (PBL). Act I expression
by PBL is promoted by PItA, TT or MLC, and lags
maximal thymidine incorporation by about 48 hrs.
Expression of Act I is induced on thymocytes by
PHA/T cell growth factor (TCGF) stimulation. In
vitro, anti—Act I does not affect antigen or PHA—
stimulated T cell proliferation, T cell mediated
lymphocytotoxicity, or TCGF induced prolifera-
tion of T lymphoblasts. The distribution, time
course, and functional effects indicate that Act
I is different from anti—TAC, OKT9, OKT1O, 4F2,
and Leu—DR. These data argue that Act I is associ-
ated with functional activation rather than with
cell division. In preliminary studies, anti—Act I
alone has prolonged renal allograft survival in a
Cynomolgus monkey to 30 days (control 8—12 days).
These characteristics suggest that anti—Act I may
be of value in the monitoring and treatment of
allograft rejection.
MONOCYTE PROCOAGULANT ACTIVITY (MPCA) AS AN INDICA-
TOR OF RENAL ALLOCRAFT REJECTION. G. Levy,* C.
Cardella, C. Williams, J. Schulman,* E. Cole.
Dept. of Medicine, Univ. of Toronto, Toronto, Canada
Currently the mechanism of renal allograft rejec-
tion is not well understood and predictive tests for
the diagnosis are lacking. This study was designed
to determine whether elevation in peripheral blood
MPCA predicted or correlated with episodes of renal
allograft rejection. The MPCA assay was performed
utilizing a one stage clotting assay in both normal
and factor VII deficient plasma (Levy, C. et al, J.
Exp. Med. 151:1232, 1980). There was no increase
in spontaneous MPCA in 20 patients with endstage
renal failure and 10 patients following abdominal
or orthopaedic surgery as compared to 20 normal con-
trols. Peripheral blood monocytes were obtained
and MPCA was assessed daily in 18 patien receiving
renal allografts. Rejection episodes (RE) were pre-
dicted on the basis of persistent elevation inMPCA
as compared to pre—transpiant levels. Rejection
was diagnosed clinically and treated on the basis
of standard criteria (CA). Treated RE were compar-
ed with those predicted by elevated MPCA. 3 pa-
tients were assessed as having no RE by both CA and
MPCA. In 8 RE, MPCA elevation correlated temporal-
ly with RE (Same day). In 12 RE, MPCA was predic-
tive of rejection preceeding CA by at least 24
hours. There were 7 false positive predictions on
the basis of MPCA, however, there was only 1 false
negative. MPCA was shown to be a prothrombinaseby
its dependence only on prothrombin and fibrinogen
for full activity. MPCA may be a useful adjunct in
the clinical management of allograft rejection, and
additionally may prove to be important in the
pathogenesis of the disease.
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Abstracts/ 345BETA 2 MICROGLOBULIN—SERUM CREATININE(B2M/SCr)RATIOS
MONITOR IMMUNOLOGIC ACTIVITY IN RENAL ALLOGRAFTS.
J.A. Light. C. Fernandez—Bueno, L. Cos, B. Reinmuth.
Walter Reed Army Medical Center, Washington, D.C.
B2M production parallels lymphocyte cell membrane
turnover. We have previously shown that B2M +5
before or with the SCr in rejection. Since B2M/SCr
ratio clearance closely parallels that of creatinine
/inulin, we postulated that 82M/SCr ratio might re-
flect cell mediated immunological reactivity against
the allograft. This abstract reports B2M/SCr ratios
in 77 patients followed > 1 year with a variety of
rejections, urinary obstruction, and CMV infections.
Results N BM SCr B2M/SCr
S/P Donor Mx 10 2.74.2 1.44.1 2.04.1
No Rejection 16 2.6+.3 l.O+.1 2.7+.2
Rejection 61 4.3+.4 l.3+.1 3.4+.2
CMV 7 1O.6÷.7 l.4+.2 8.O+.8
Obstruction/Leak 4 4.5+.5 2.5+.5 1.5+.4
1 Year Success 46 3.8+.3 1.3+.l 3.l+.2
'1 Year Failure 15 6.7+1.1 l.6+.3 4.4+.4
Allotransplantation results in +B2M/SCr ratios (as
compared to the uninephrectomized LRD) which pro-
gressively +5 with rejection activity. Allograft
prognosis inversely parallels the B2MJSCr ratio. In
patients with + ratios after antirejection therapy,
68% had additional rejection in 16 days while in pa
tients with ratios < 3.8, 2nd rejections were fewer
(56%) with an interval of 32 days. In urinary ob—
etruction the 82M/SCr is low since B2M production is
unchanged while B2M metabolism continues. In pa—
cients with CMV the ratio is markedly +ed with no
overlap between those with CMV and those with rejec-
tion. The B2M/SCr ratio provides an easily avail-
able, reliable monitor of allograft rejection acti-
vity while excluding allograft dysfunction from
other causes.
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ACUTE RENAL ALLOGRAFT REJECTION: A CORRELATION
BETWEEN CYTOTOXIC ANTIBODIES IN RECIPIENT SERUM,
VASCULAR REJECTION AND EARLY ALLOGRAFT LOSS. &.
E. Lordon, G. Stelzer,*and 5. Ferrone.' Univ.
of Louisville, Louisville, Ky.
Graft prognosis is difficult to determine at
the time of acute rejection. We studied 38 acute
rejections in 25 patients (Pts) in the 1st 2 mo.
post transplant. Serial samples of recipient sera
were tested for cytotoxic antibody (Ab) to lymph—
oid cell lines (LCL). Reactivity decreased or was
unchanged during 25 rejections considered non—Ab
associated. In 15 rejections considered Ab asso-
ciated the reactivity of recipient sera increased
by 3 to 6 LCL at the time of rejection. The re-
sponse to corticosteroid anti—rejection therapy
and the 3 mo. graft survival of Ab and non—Ab
rejections are shown below.
Type No. No. Graft
Rejection No. Reversed Pta. Survival
Ab 15 8 10 30%
Non—Ab 23 22 15 92%
Although 53% of Ab rejections reversed, most
Pts lost their grafts in the 1st 3 mo. All but
one of the non—Ab rejections reversed (96%) with
a similar 3 mo. graft survival. Renal biopsies
were done at the time of rejection in 16 Pts.
Vascular changes were seen in 6 of 7 Ab rejec-
tions. In 9 non—Ab rejections, 7 had cellular
changes alone, 1 had vascular rejection snd 1
had a renal infarct.
Cytotoxic Ab to LCL at the time of rejection
correlates with early allograft prognosis using
corticosteroid anti—rejection therapy alone. It
may also be a non—invasive means of distinguishing
humoral from cellular mediated rejections.
THE EFFECTS OF DIETARY PROTEIN ON GLOMERULAR
FILTRATION RATE (CFR) IN NORMALS AND IN RENAL
TRANSPLANT RECIPIENTS. Neil Lyman, Ramakrishma
Iyer,* Shankant Mulgaonkar,* Ronald Viscuso,
Martin G. Jacobs. Saint Barnabas Medical Center,
Livingston, New Jersey.
Dietary protein loading and amino acid infusions
are known to increase GFR in both animals and man.
We measured endogenous creatinine clearance in 14
normal patients and varied their dietary protein
from 100 to 40gm. Each diet was maintained for
three consecutivedays. GFR (mlmin/.73m2,X SEM)
fell from 119.2 6.2 to 107.1 — 9.1 ( P(.O5) on
the low protein diet. Nine transplant recipients
with a serum creatinine (mg/dl) of 1.5 .05 and
no clinical evidence of chronic rejection were
studied using the same methods. Graft age was
19.3 6.4 months. GFR again fell ona low pro-
tein diet from 75.3 7 to 58.2 5.9
Conclusion: 1. A varied protein intake, within
normal dietary habits, makes a small but signifi-
cant change in the creatinine clearance of both
normals and renal transplant recipients. Serial
measurements of creatinine clearance to follow
the progression of renal disease or chronic rejec-
tion should be made on a known and fixed protein
intake. 2. A functional deterioration of the
transplanted kidney may be partially related to
the hemodynamic changes caused by protein over-
loading of residual non—rejected nephrons. Pro-
tein restriction should be considered in these
patients once stable renal function on low dose
prednisone has been achieved.
SEPARATION OF ThE RENAL AND ONS WXICITY OF CYCLL)-
SPORIN A. Daniel McGraw, * Lorraine C. Racusen, *
William E. Beschorner,* James F. Burdick,*
Kim Solez. Jchns Hopkins Hospital, Baltinore, MD.
The inTnunosuWressive agent cyclosgorin A (C5A)
causes acute renal failure (ARF) and seizures in
humans arid rats • It has been assumed that the
seizures are related to hypertension. We treated
12 Munich Wistar rats and 12 Sprague Dawley rats
with CsA (100 mg/kg/day p.o.) using CsA in olive
oil which had been formulated for patient use 5—7
nx)nths earlier. These rats all died with seizures
within 9 days (mean survival 6.0 days) with only
mild ARF (mean final BUN 66 mg/dl). In contrast,
6 Sprague Dawley rats treated with freshly formu-
lated CSA, in the same dose, developed severe ARF(mean final BUN 194 mg/d1 survival 9.5 days
p< .01) with no significant seizures. Tubular vac—
uolization and large acidophilic cytoplaamic in-
clusions re seen in these animals. Systolic
blood pressure(SBP) significantly declined (p< .05)
in rats treated with aged or fresh CsA:
mean SBP(nsrilg)pre CsA Day Day Day Day
Group 3 day avg. 1 2 3 4
Aged CsA 111+4 100+7 96+8 102-i-S 76+13
Fresh CsA 117±3 104+2 94+6 97+6 977
The hypDtension induced by C5A, arid the pDssibly
associated increased renin release documented by
others, may add to the renal failure caused by thedirect tubular toxic action of CsA. Fresh CsA
causes severe ARF while aged CsA causes seizures,
which are unrelated to hypertension or severe ARF.
This suggests that C5A in solution is altered over
tine to form a seizure producing ccvlpound. Aged
C8A may be less nephrotoxic than fresh C5A, or
the rats given aged CsA may be dying fran seizures
before severe ARF can develop.
'I
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THE IMPACT OF RENAL DONATION LONG TERN (CLINICAL
AND BIOCHEMICAL) FOLLOW UP OF LIVING DONORS IN A
SINGLE CENTER. I.Niller*,R.R.Riggio ,tLSuthanthiran,
J.Cheigh, L.Tapia,J.Mouradian*, W.Stubenbord*,
R.A.Riehle*, J.Williams E.D.Vaughr and K.H.Stenze].
Rogosin Kidney Center, The New York Hospital—
Cornell Medical Center, New York, NY.
The long term consequences of renal donation in
man are unknown. The clinical and laboratory evalu-
ation of 46 donors (D) who responded to a question-
naire and additional donors who required evaluation
for nephrotic syndrome with renal insufficiency
(NS with RI) form the basis of this report. The
mean age of D was 46 2.0 years (Mean SE) (Range
21—78) and duration of follow up was 6 0.5 years
(Range 2—15 years). Renal donation in D was associ-
ated with minimal increase, although statistically
significant, in serum creatinine (Cr). The serum
Cr increased from 1 .03 pre—donation to 1.2 .04
mg/dl at time of follow up. The incidence of pro—
teinuria (>150 mg in 24 hrs.) was 39% and the serum
Cr in the proteinuric group was 1.0 .08 and
1.2 .06 mg/dl in the non proteinuric group. The
incidence of hypertension (systolic >160; diastolic
>90 or by the history of medication) was 31%. Its
presence did not jeopardize renal function. The
mean serum Cr in the hypertensive group was
1.1 .11 and 1.2 .07 mg/dl in the normotensive
group. Of the two with NS with RI, one had biopsy
proven diffuse proliferative GN and the other
steroid responsive US. Our evaluation indicates
that 1) renal donation is associated with minimal
but statistically significant increment in sCr.
2) The incidence of mild hypertension and minimal
proteinuria is higher in the donor population,
although with minimal impact on renal function.
CYCLOSFORIN NEPHROTOXICITY IN MAN. Mark Moran,*
Lynne Newton,* Mark Perlroth,* and Bryan Myers.
stanford Univ., Dept. of Medicine, Stanford, CA.
Long term sequelae of cyclosporin A (CyA) ther-
apy were evaluated in heart transplant (Tx) recip-
ients whose renal function was initially normal.
Tx patients receiving azathioprine (Aza) served as
controls. Serum creatinine in the 1st post—Tx
year fell with Aza (1.4±0.1 to 1.1±0.1) but rose
with CyA (1.3±0.1 to 2.1±0.3 mg/dl). To investi-
gate hypofiltration, a hemodynamic evaluation and
differential solute clearances (C) were performed
more than one year post Tx. Results (mean±SEH,
*p<.O2, **p<.OO1) were
Cardiac MAP Cinulin Cpah/Epah
output(l/min) (mm Hg) (mi/mm)
Aza (N=8) 5.6±0.4 97±3 90±5 448±35
CyA (N=13) 6.2±0.5 12l±4** 5l±5** 333±19*
Reduced GFR and hypertension in 4 CyA patients
were shown on renal biopsy to be associated with
extensive interstitial fibrosis, tubular atrophy,
and focal but global sclerosis of 10 to 30% of
glomeruli. The mean fractional clearance of dex—
trans (radii 24—46k) in the two groups was subject-
ed to a theoretical analysis of solute transport
through an isoporous membrane. The analysis sug-
gests that with CyA, the K and hence surface area
for filtration, may be diminished 25 to 50% below
that with Aza, a finding in keeping with the
sclerosing glomerulopathy seen on biopsy. We con-
clude that chronic CyA therapy leads to a loss of
nephrons and progressive impairment of renal func-
tion. Because recognition of CyA induced injury
may be difficult in recipients of renal trans-
plants, we propose that CyA be avoided or used
with great caution in such patients.
Abstracts
.57
EFFECT OF CYCLOSPORIN A ON THE RENIN—ANGIOTENSIN
SYSTEM AND POTASSIUM EXCRETION IN RENAL TRANS-
PLANT RECIPIENTS. KA Nath*, JP Bantle*, and TF
Ferris, Dept. of Med., Univ.of Minn., Mpls., MN
We have noted that immunosuppression with
cyclosporin A (CSA) is often associated with
hyperkalemia disproportionate to the degree of
renal insufficiency. Baseline plasma renin
activity, the responsiveness of the renin—
aldosterone axis and potassium clearance were
measured in 6 non—diabetic renal transplant
recipients treated with CSA and a similar group
treated with Imuran at least 3 months after trans-
plantation. Diuretics were discontinued for 1
week after which subjects were hospitalized and
placed on a 120 mEq Na, 80 mEq K diet for 3 days.
On the 4th day, each subject received an oral K
load (0.75 mEq/kg B.W.) and K excretion (UkV) was
measured during the next 6 hours. Subjects were
then placed on a 10 mEq Na diet for 24 hours,
received 80 mg furoaemide, and plasma renin
activity (PRA) and aldosterone (PA) were measured
in the supine and upright positions. Results are
presented as means SEM.
Serum Creatinine(mg%)
Supine PRA
Upright PRA
Supine PA (ng/dl)
Upright PA (ng/dl)
Max. UkV (peq/mia)
¾ K load excreted
t P less than 0.05
CSA inhibits the renin—angiotensin system which
may result in impaired potassium excretion in
some renal transplant recipients.
V .57
MONQCLONAL ANTI—T CELL ANTIBODY FOR
TREATMENT OF ACUTE ALLOGRAFT REJECTION.
Dpulps J. Norman, L. Bohannon, J.M.
Barry,*Mary Beth Funnell, *Karen Renell,
Cynthia Sherburn. Oregon Health Sciences
University, Portland, Oregon.
Twenty—two patients with acute silo—
graft rejection crises have been treated
with OKT3.PAN, a monoclonal anti—T cell
antibody. Acute rejection was reversed
in 93% (13/14) of patients who were trea-
ted with OKT3.PAN as the only therapy for
first rejection crises and in 88% (7/8)
of patients who were rescued with
OKT3.PAN after conventional therapy
(prednjsone and AtGam) was unsuccessful
at reversing rejection. A total of 5
kidneys have been lost. Two kidneys were
lost due to complications of the drug
itself, another two due to chronic rejec-
tion and one patient in the OKT3.PAN—reg—
cue group had irreversible kidney fail-
ure. Actuarial 1 year graft survival is
77.4 10% in the entire group.
Monitoring of the F cells of patients
receiving OXT3.PAN has shown a variety of
patterns. OT3 positive T cells disap-
pear during the course of therapy but
reappear shortly after discontinuing
OKT3.PAN. OKT3 negative, OKTII positive
T cells reappear during therapy and in
some cases total T cell numbers return to
pre—treatment levels. This monoclonal
antibody is a highly effective agent for
reversal of acute allograft rejection.
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HOSIDEROSIS AND HFI4OCHROMATOSIS WMPLICATING
RENAL TRANSPLANTATION: INCIDENCE, CLINICAL AND
PATHOLOGICAL FEATURES AND TREAThENT. K. V. Rao,
W.R. Anderson*. Hennepin County Medical Center
(HCMC), Minnepolis, MN.
Between January 1970 and June 1982, 338
patients (pts) received 384 kidney transplants
(txs) at HCMC. In this study, we analyzed the
clinical data and liver histology for iron
overload in 74 pta who had a liver biopsy or
autopsy performed. Hemosiderosis (3+ or 4+ iron
in hepatocytes) was diagnosed in 20 (271) pta,
of whom 9 had micronodular cirrhosis. Hemo—
chromatosis (hemosiderosis + cirrhosis + irondeposits in other organs) was diagnosed in 4
pts. Eighteen pta had abnormal liver function
tests but only 9 had symptomatic disease.
Fourteen (70%) pta eventually died, all but one
from terminal sepsis. Of the two noninvasive
diagnostic tests the serum ferritin level was
most sensitive (100%) and more specific (87%)
than percent saturation of transferrin and
correlated well with the histological grade of
iron in hepatocytes (r=O.697, p<O.01). Of the 16
factors analyzed in pta with and without hemo—
aiderosis, only 3 had a significant effect on
this disease: 1) female sex (p< 0.05) 2) dura-
tion of prior dialysis (p <0.05) 3) pretrans—
plant blood transfusions (p <0.1). Following
therapeutic phlebotomies (10 to 20 units)
clinical and histological improvement has
occurred in 4 pts. Four pta are currently
receiving therapy. Treatment was incomplete in
3 because of death or graft failure. Early
recognition and treatment of this potentially
curable form of liver disease may reduce the
morbidity and mortality in renal tx recipients.
PROGNOSTIC VALUE OF RENAL ALLOGRAFT BIOPSY.
rrour Ribot. Jeffrey Raskln,* Alkiviadis Can,pbell,*
Melvin Goldblat, and Hussein Eslami.* Newark Beth
Israel tøed. Ctr. & Univ. Med. & Dent. N. J.
56 needle biopsies from 5L renal allograft re-
cipients clinically judged to shca acute allograft
rejection were assigned scores according to sever-
ity of histological changes. Glomerular(G)tubular
(T)lnterstitial(I)and vascular(V) were scored fran
0(no change) to 3(severe change) with intermediate
changes graded I or 2 according to defined cri-
teria. The pathologist (AC) was not aware of the
patients' status. The clinical outcome for total
scores G+T+I+V and individual conponents,GTI, + V
was compared by life table analysis at 3,6,9 and
12 months after biopsy with the pathological
grade. Antirejection treatment consisted of pulse
doses of methylprednisolone, azothioprine, and
antithyrrocytic globulin.
Graft function at 1 year for the entire group was
56%. For total scores 0—14,70%;5—8,55%;9—12,29%.
Grade 2&3 C changes had 18% 1 year graft function
Grade 2&3 I changes had 56% 1 year graft function
Grade 2&3 I changes nad t46% 1 year graft function
Grade 2&3 V changes had 4t% 1 year graft function
In conclusion, renal allograft needle biopsy
was of value in predicting function at 12 months.
G changes showed the best correlation with 1 year
allograft survival. Total scores were of less
prognostic value, and T.I.& V. showed the least
correlation with outccn. No single biopsy
changes consistently predicted good or poor out-
come. Institution or termination of antirejec—
tion treatment should not be decided by biopsy
alone.
BLACK TRANSPLANT RECIPIENTS: A STABLE PREOPERATIVE
HEMATOCRIT MAY ADVERSELY AFFECT ALLOGRAFf SURVIVAL.
R. R.Riggio, J.S .Cheigh, R.Haschemeyer*, N. Suthan—
thiran, W.Stubenbord*, H.Fotino*, and K.H.Stenzel.
Rogosin Kidney Center, The New York Hospital—
Cornell Medical Center, New York, NY.
White recipients of a cadaver renal transplant
stand an 8 to 12% better chance than blacks do of
keeping their graft. This was the conclusion drawn
from two large registry reports recently published
(Krakauer et al and Perdue and Terasaki)and accords
with our results. To determine possible causes for
this racial imbalance, we retrospectively analyzed
data on 395 transplants (111 blacks: 284 white)
performed at our Center. In concert with the pub-
lished findings, we found that: l)the percentage
of males among blacks exceeded that for whites
(88% vs 68%, x2 = 5.9, pO.OlI+), and 2) the bene-
ficial effect of preoperative blood transfusions
was not observed in blacks if less than six units
had been given (one to five units, lyear CSR:white
53 5%; black 32 7%, p=O.028). Additionally, we
found that: l)less surgical procedures (bilateral
nephrectomy) were performed on blacks (10% vs 22%,
5.75, p=O.Ol6); 2)fewer were transfused (blacks
69% vs white 84%, x2 = 5.07, p=O.O24), and 3) among
the untransfused blacks, 97% were males. We there-
fore conclude that poorer graft survival in blacks
may result from a disproportionate number (31%) of
untransfused recipients. This population may have
emerged here (prior to planned transfusions) because:
l)major surgery was relatively uncommon in this
group; 2)a disease common to blacks,nephrosclerosis,
may possibly bolster hematocrits in the ESRD period,
and finally; 3)since 97% were males, masculinizing
anabolic steroids were used freely and effectively.
CYTOMEGALOVIRUS—SPECIFIC CYTOTOXIC LYMPHOCYTE
RESPONSES PREDICT OUTCOME OF INFECTION
IN RENAL TRANSPLANT RECIPIENTS, A.H. Rook, W.R.
Frederick,* J.F. Manischewitz,* L.B. Jackson,*
B.B. Lee,* C.B. Currier,* and G.V. Quinnan.* NCDB,
FDA Bethesda, MD and Wash. Hosp. Ctr., Washington,
D.C.
Cytomegalovirus (CMV)—specif Ic cytotoxic
lymphocyte responses are important immune funct-
ions In high risk patients. Therefore, thirty
renal transplant recipients were studied pro-
spectively to evaluate the relationship of
CMV—specIf Ic cytotoxic lymphocyte responses to
clinical outcome during CMV infection. Virus—
specific cytotoxicity was measured using HLA—typed
cryopreserved CMV infected and uninfected skin
fibroblasts as targets. Twenty patients developed
CMV infection; of these 20, 14 had CMV—specific
cytotoxic lymphocyte responses (responders) while
six did not (non—responders). Clinical findings
(fever, leukopenia, thrombocytopenia or elevations
in serum transaminases) were significantly more
frequent among non—responders than responders (p <
.001) and prolonged vIremia and complications of
infection including superinfection, interstitial
pneumonitis, pancreatitis, and death occurred
exclusively among non—responders. Acute allograft
dysfunction during infection was experienced by
four non—responders but by only one responder (p
.02), indicating that the virus—specific cytotoxic
response may have protected against virus induced
injury to the graft. Absence of cytotoxic
responses correlated with prior high—dose
methylprednisolone treatment. These results
indicate that CMV—specific cytotoxic lympho-cytes
probably mediate recovery from infection.
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A LYMPHOPROLIFERATIVE RESPONSE (LPN) TO NORNAL
CADAVER (Cad) AND ESRD KIDNEYS.D.Roth,G.Kyriakides*,
and J.Miller. U.of Miami Sch.of Med. ,Miami,Florida.
Although Class II antigens on various cell types
within the human kidney are felt to play a pivotal
role in renal allograft survival it is less clearif these antigens are operative in self recognitiom
We studied kidneys from normal heart beating human
Cads (unsuitable for transplantation, N"l5), and
from 2 patients with ESRD, to examine the auto— and
allogeneic LPR in mixed lymphocyte kidney culture
(MLKC) to the normal kidney as well as to the organ
with advanced disease. Single cell suspensions of
renal cortical cells (Kc) were obtained by collag—
enase extraction. Autologous T lymphocytes separ-
ated from the spleen (TS) and allogeneic peripheral
blood T lymphocytes from a 2—DR mismatched volun-
teer (TI) were used as responding cells. In one
typical example, the allogeneic MLKC TI+Kc demon—
stra9d mixed lymphocyte reaction kinetics with
peak H thymidine uptake of 16,021+2721 cpm on day
7, while the autologous MLKC TS+Kc peaked on day 5
at 9,148+97. Kidneys and spleens resected from
2 patients with ESRD were prepared in a similar
fashion, and in addition to TS, autologous infilt-
rating T lymphocytes isolated from the kidneys by
density gradients (TK) were tested. As one exampla
Days in Culture
Cells 3 5 7 9
TK+Kc 3529+25! 9728+1952 8571÷1470 15872+3002
TS+Kc 1677+123 4599÷1470 38065+1480 6l73 765
* mean of triplicates cpm H thymidine uptake
The greater magnitude of the LPR TK+Kc vs. TS+Kc
suggests that progressive injury in both the trans-
planted and native kidney may be mediated by an
autoimmune response to tissue specific or altered
self antigens.
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ALTERATIONS IN T—LYHPHOCYTE SUEPOPULATIONS INDUCED
BY DONOR SPECIFIC LEUKOCYTE TRANSFUSIONS (DSLT)
PRIOR TO TRANSPLANTATION (TX). E. Jerry Ruley,
Gregory Reaman, Norman Kramer, Beth Murdaugh, Jose
Salcedo, Glenn Bock and Phillip Guzetta. Children's
Hosp. Natl. Med. Ctr., Depts. of Nephrology,
Hematology & Surgery and Ueo. Wash. Univ. Tissue
Typing Lab, Washington, D.C.
Immune status was studied in 4 1—haplotype
matched, high ?4LC, (SIp 7) living related (LR) re-
cipients who received DSLT at 2—week intervals x3
prior to TX. Three 1—haplotype matched, low MLC LR
recipients without DSLT were studied as controls.
All recipients had normal helper/suppressor (OKT4/
8) F—cell ratios (mean SD = 1.49 + 0.28) prior to
DSLT. With each DSLT the OKT4/8 ratio increased
progressively to be significantly (P<O.05) eleva-
ted prior to TX (mean SD = 2.68 + 0.59). The in-
crease in OKT4/8 ratios was due to both an increase
in OKT4 (mean +41%) and a fall in OKT8+ (mean —29%)
cells. Total F—cells (ER+ & OKT3+) and B cells
(slg+) were unchanged. One week after TX the
OKT4/8 ratios of DSLT recipients were normal and
remained so on monthly follow up for 6 mo except
in 1 recipient in whom a low ratio (mean SD
0.49 0.11) has persisted for 6 ma. No warm or
cold B—cell antibodies were detected during DSLT
or the 6 mo. post TX followup. One DSLT recipient
developed T—cell antibodies and TX was not done. In
the 3 DSLT recipients who received TX, no reject-
ions occurred (5—20 mo followup). In contrast, 5
rejection episodes occurred in the 3 control LR
recipients and one lost her allograft. The rela-
tion of these changes in OKT4+/OKTS+ cell distri-
bution to the salutory effect of DSLT requires
further study.
ULTRASONIC PARAMETERS OF ACUTE TRANSPLANT REJEC-
TION (AR). Nanda G. Salem, MD; Gregory Raiss, MD;
Robert L. Bree, MD; Richard E. Schwab, MD; Steven
Schultz, MD; Departments of Medicine and Diagno-
stic Radiology, William Beaumont Hospital, Royal
Oak, Michigan.
To evaluate the role of ultrasound (US) in the
diagnosis of AR, we studied 24 transplant patients
with biopsy proven AR, and 9 patients with normal
function of the grafts (controls). All patients
received Minnesota ALG in the first 3 week period
post—transplant as well as prednisone and Imuran
throughout. In addition, AR episodes were treated
with pulse doses of oral or I.V. steroids and/or
repeat course of ALG. In addition, 4 patients with
ATN were evaluated for US changes.
A baseline US performed within 24 hours post—
transplant period was available in each patient.
Scans in AR group, normal controls, and ATN were
evaluated for volume changes, cortical echogenicity,
size and echogenicity of pyramids, size and dis-
tortion of the renal sinus and the presence of
focal infarcts. Comparing to baseline values, 3
ultrasonographers who were unaware of the clinical
diagnosis have evaluated these parameters and at-
tempted to grade the abnormalities and correlate
with histological changes.
Renal volume increased average 73% over baseline
in AR compared to 24.2% in normals. Severityof AR
correlated with the qualitative grading system.
General accuracy of diagnosis was improved when
volume measurements were available.
We conclude that baseline post—op US examinations
are crucial in the proper evaluation of renal
transplants for AR to assess volume changes nd qua-
1 itative abnormal ities.
STABILITY OF RENAL FUNCTION FOLLOWING DONOR
NEPHRECTOMY. Stephen Sandroni, Rufino Pabico 6
Barbara McKenna*. University of Rochester Med. Ctr.,
Rochester, New York.
It has been suggested that renal donors are at
risk for hyperfiltration induced injury, similar
to that described in reduced renal mass animal
models. We examined 17 kidney donors (mean age
53 years) 5 to 11 years post—nephrectomy. We
compared creatinine clearance (Ccr), degree of
proteinuria (UprotV), and blood pressure with
pre—nephrectomy values.
UprotV
mg/day
pre—Nx 125 15 SEN
current 131 34 SEM
Diastolic BP
( 9OmmHg)
pre—Nx 3
current 5
Only 5 donors have a decline in Ccr compared
with early post—nephrectomy values obtained at
least 5 years ago; 3 of these 5 were over 60
years of age at time of nephrectomy. UprotV
increased slightly (less than 50 mg/day) in 4
donors, and by 400 mg/day in 1 donor now age 80.
Only 2 of 14 previously normotensive donors have
developed hypertension. Renal function has
remained quite stable 5 to 11 years post—
nephrectomy, particularly in donors less than 60
years old at nephrectomy. Increased risk of
hypertension is not observed in previously
norjnotensive individuals.
Ccr current
Ccr pre—Nx
0.69 0.04 SEM
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CHRONIC MORBIDITY AND MORTALITY OF THE KIDNEY
TRANSPLANT PATIENTS. S. Shen, S. Alongi*, F.
Dagher*, J. Sadler. Div. of Nephrology, Transplant
Service, Univ. of Md. Hospital, Baltimore, Md.
We reviewed the charts of patients(pts) who had
kidney transplant in our hospital between 1973 and
1982 to evaluate the chronic morbidity and mortal-
ity. A total of 73 cadaveric(C) and 29 living—
related graft recipients(L) who have had stable,
functional grafts for more than 6 months are in-
cluded in this study.
Fifty—eight infectious episodes are documentedin 44 pta. Among them 22 episodes were viral, 7
were fungal infections. Two pts died of sepsis; 1
of TB and histoplasmosis; and 1 of ischemic gan-
grene infection. Hyperlipidemia(HLP) was confirmed
in 32 out of 41 pta evaluated. Serum lipids were
normalized in 9 and improved in 3 among 12 pta who
took strict diet therapy for 3 months. Other pts'
HLP remained unchanged. Angina occurred in 5 pta
and 3 (all had HLP) had acute myocardial infarc-
tion. Chronic rejection was documented in 32 pts(5L, 27C), 23C and 1L lost their grafts due to
rejection. Recurrent renal disease was confirmed
in 3L; 1 lost his graft, 2 have normal graft func-
tion. Seven pta died in 10 years; 2 died of tumor;
4 of infection; 1 of fulminant hepatitis. Other
complications include hypertension (54 pts), a—
septic necrosis of bone(ll), peptic ulcer(8), ery—
throcytosis(7), steroid induced DM(5), transient
liver enzymes elevation(3), cataract(5) and over—
weight(24). We conclude that complications relat-
ed to immunosuppressive therapy are the major
chronic morbidity, mortality is low and half of
that is due to infection. Chronic rejection is
much commoner among C and is the sole cause of
graft loss.
THE EFFECT OF DONOR RELATIONSHIP ON RENAL ALLO—
GRAFT REJECTION IN CHILDREN. Samuel K.S. So,*
Michael S. Mauer, David S. Fryd, John S.
Najarian, Richard L. Simmons. Univ. of Minn.,
Dept. of Surgery and Pediatrics, Mpls, MN.
We analyzed 413 consecutive, nondiabetic 1st
renal allograft recipients under 30 yrs of age
treated at the U of M between Jan 1968 and April
1982 to assess the effect of donor source on
graft survival. There were 92 maternal, 79 pa-
ternal, 50 non—HLA identical sibling, 65 HLA
identical sibling and 127 cadaveric grafts. Cum-
ulative graft survival was excellent with HLA
identical siblings (97% and 95% at 1 yr and 4
yrs respectively). 4 yr graft function in all
patients with non—HLA identical sibling(72%) or
paternal kidneys(68%) seemed to be better than
patients with maternal(63%) or cadaveric grafts
(63%), but these differences are not statistic-
ally significant. The results were then anal-
yzed at age intervals of 0—5, 6—13 and 14—29
yrs. Recipients 6—13 yrs had a significantly
better graft survival when they received an al—
lograft from fathers than from mothers(77% vs
45% at 4 yrs,pO.0O4). Paternal grafts also did
better than cadaveric grafts(59%) although the
difference was not significant. The likelihood
of kidney loss from rejection for a maternal
graft was 2 to 3 times higher than a paternal
graft in this age group. However, in the other
age groups, no significant differences were
found between father or mother donors The cause
of the appalling rate of maternal graft loss
from rejection in children 6—13 yrs remains to
be explained. However, this information may be
of great importance in decisions regarding donor
selection in children.
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SUCCESSFUL STRATEGIES FOR RENAL TRANSPLANTATION IN
PRIMARY HYPEROXALURL4. 3.1. Scheinman, 3.5.
Najarian, S.M. Mauer. Departments of Pediatrics
and Surgery, U of Minnesota, Minneapolis, 1I.
Eleven patients, aged 6 months to 47 years,
with renal failure due to primary hyperoxaluria,
received renal allografts and follow—up as long as
9 years, evaluated by clinical parameters and
renal biopsy. The specialized strategy included
intensive pre—transpiant hemodialysis, and
post—transplant treatment with diuresis,
pyridoxine, neutral phosphate and Mg. Seven of 10
LRD transplants have good renal function, 6 with
no evidence of recurrent renal oxalosis. The two
LRD transplants which lost graft function, and the
third with borderline function and recurrent
oxalate deposition, were patients on long—term
dialysis prior to transplant. The one cadaver
transplant has survived with poor graft function
and recurrent secondary oxalosis.
It is therefore possible to perform successful
renal transplantation in hyperoxaluric patients of
any age and to completely prevent recurrent renal
oxalosis.
Because of the inevitable complications of
secondary oxalosis and the many previously
reported failures of transplantation, primary
hyperoxaluria has been considered a
contraindication to any therapy. With the present
report, early renal transplantation, with a strict
medical protocol, now appears the initial
treatment of choice for renal failure due to
primary hyperoxaluria.
SELECTIVE SPLENECTOMY IN RENAL TRANSPLANTATION
Howard Shapiro, M.D., Becky Harris, B.S.N., R.N.
and John Voytas, M.D.*, Department of Medicine,
William Beaumont Hospital, Royal Oak, Michigan.
Recent studies have suggested that splenect-
omy improves graft survival in renal transplant
recipients. To determine which patients are moat
likely to benefit from splenectomy, 44 consecu-
tive patients undergoing first rena]. transplants
were studied. Transplants from HLA—identical
donors were excluded.
Splenectomy was performed when the following
criteria were satisfied: ptrsistent leukopenia
(NBC 4500) plus active erythropoiesis on bone
marrow examination; or a combination or active
erythropoiesis, NBC between 4500 and 7000, and
failure tc respond tc an I.V. bolus cf 100mg. of
hydrocortisone with a 20% rise in the WBC within
six hours after the drug was given. All others
did not undergo spler.ectomy. Eight patients out
of the 44 had their splees removed before or at
the time of transplar.ation.
Serum creatinine values at 1 week, and at
1, 3, 6, and 12 months post-transplantation
revealed no statistical difference between the
two groups. Likewise, graft survival was not sig-
nificantly differer..t between the two groups.
It is concluded that these methods identified
the cohort of patients like].y to benefit from
splenectomy. Th remaining patients had the same
likelihood of long—term graft function as did
those whose spleens were removed. Splenectomy
appears to benefit a small prcportion of renal
transplant recipients who can be identified by
appropriate clinical screening.
I
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BIOCHEMICAL ANALYSIS OF B—CELL ANTIGENS REACTIVE
WITH SERA FROM RENAL ALLOGR.AFT PATIENTS. M.D.
Sirmon,* O.J. Finn,* T. Mohanakumar,* V.W. Dennis,
R.S. Metzgar.* Duke University Medical Center,
Durham, North Carolina
We collected pre—transplant sera from 10
patients in order to examine the possible
involvement of reactivity to antigens in the human
Ta region in allograft rejection. All patients
became recipients of cadaveric kidneys, and all had
received multiple blood transfusions. Five patients
subsequently had good graft survival and 5 had poor
graft survival. Prior to testing, the sera were
absorbed on platelets which removed reactivity to
Class I antigens. By complement—mediated microcyto—
toxicity, all sera reacted to a DR6 cell line
(Pala). Three patients had additional DR2 (GM 3161)
and 2 patients had additional DR1 (CM 3104)
cytotoxic reactivity. These human B lymphoblastoid
cell lines were then biosynthetically labeled using
355—methionine and 35S—cysteine, extracted with
detergent, and immunoprecipitated using patients'
sera and goat—anti—human immunoglobulin reagent.
Normal human serum was used as a negative control.
The precipitates were analyzed by one— and
two—dimensional PAGE. Irrespective of their
cytotoxic reactivity, all patients' sera
specifically precipitsted human IgG and 1gM
molecules from all 3 cell lines. We were unable to
identify sny Ia region molecules (DR, DC/DS, SB)
and therefore were unable to assess the
contribution of anti—Ia antibodies to graft
rejection. Because of their abundance in both
groups of patients, however, antiimmunoglobulin
antibodies do not appear to be significant
prognostic factors.
ACTIVATION OF MEMORY CELLS AND INDUCTION OF
SECONDARY CYTOLYTIC ACTIVITY BY THE MONOCLONAL
ANTIBODY ANTI-OKT (T Ab): A POTENTIAL MECHANISM
FOR THE OCCURENCE3OF REJECTION EPISODES IN
PATIENTS TREATED WITH T3Ab. S.D. Solomon*, M.
Suthanthiran, A.L. Rubin, and K.H. Stenzel.
Rogosin Kidney Center, The New York Hospital—
Cornell Medical Center, New York, New York.
We and others have previously shown that
memory cells generated in a long—term primary
MLC can be induced to acquire specific secondary
cytolytic activity (CTL) with polyclonal activa-
tors or with supernatants containing Interleukin
—2 in the absence of the original priming
stimulus. Because T3Ab is a polyclonal activa-
tor and can induce lymphokine production and
because rejection episodes are frequent following
treatment of rejection with T3Ab, we examined
the potential of T3Ab to activate memory cells.
Exposure of peripheral blood mononuclear cells
or memory cells to TAb (lO—5Ong/ml) resulted
in significant proliferation; more importantly
memory cells were triggered by T3Ab to become 20
CTL in the absence of the original priming
stimulus. Two other monoclonal antibodies, one
with specificity for the helper/inducer cell
subset (T4Ab) and the other for the cytotoxic/
suppressor cell subset (T8Ab) were found to be
non—mitogenic over a wide range of concentrations.
In addition T4Ab (200ng—lpg/ml) suppressed l°MLC
and T8Ab did not. Our findings, taken together,
support a role for T4Ab as a therapeutic agent
over T3Ab because of the T4Abs' ability to
suppress and not elicit potentially graft
destructive alloimmune responses.
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1/ LOW (L) VERSUS HIGI (H) DOSE OF PREDNISONE AT THE
TIME OF TRANSPLANTATION. Carlos Stabile, Flavio
Vincenti, Nicholas Feduska*, Oscar Salvatierra*
and William Amend. Univ. of Calif., San
Francisco, Transplant Service, SF, CA.
It has been suggested that L dose prednisone
initially given post—transplant (Tx), besides
producing lower morbidity, is as effective as H
dose regimens in providimg graft and patient
outcome. These studies, however, incorporated
fixed prednisone dosages (L=30 vs H=l20 mg/day).
In order to more thoroughly evaluate these find—
imgs, we prospectively and randomly studied, from
1981—1982, 77 cadaver Tx patients who received H
dose (2 mg/kg.wt—prednisone) and 66 who received L
dose (0.5 itg/kg.wt). Azathioprine and rejection—
therapy were similar in both groups. Relevant
factors that could influence the Tx results were
not different in both groups. The first week's
cumulative dose of prednisone in the L group (496
÷ 295 mg) was significantly lower than for the H
group (811 + 186 mg) (p<0.0001). The mean time to
the first rejection episode was 9.7 13.8 and
13.3 + 12.9 days in the L and H groups respective-ly. 10.6% and 15.6% of the patients in the L and
H group respectively never had a rejection
episode. In patients youmger than 45 years, those
treated with H dose (n=60) had better graft 63.9%
vs 36.2% (p=0.032) and patient 100% vs 88.4%
(p=0.027) survival than the L group (n=46) at 18
mo. post Tx. The patient and graft outcome in
older than 45 was not different. On the other
hand, the morbidity in both C and H groups were
similar. We conclude that young adults can
tolerate well the H dose of steroids and that the
H dose schedule yielded better graft arid patient
survival than the C dose in these patients.
PROTON NI4R IMAGING OF ISOLATED HUMAN AND DOG
KIDNEYS DURING KIDNEY PERSERVATION. N.T. Stowe,
R.J. Kurland, F.Q.H. Ngo, M.0. Magnusson, A.C.
Novick, W.J. Maclntyre, T.F. Meaney. Cleveland
Clinic Foundation, Cleveland, Ohio.
Viability assessment of potentially trans-
plantable kidneys is becoming a more difficult
problem with the greater utilization of simple
cold storage as opposed to hypothermic pulsatile
perfusion. Proton—lIME imaging is a non—invMive
technique which may provide information concern-
ing the molecular environment of tissue. The pur-
pose of this study was to compare spin lattice
(Tl) and spin—spin (T2) relaxation times as mea-
sured by ilI4R imaging in kidneys subjected to cold
storage or pulsatile perfusion to see if there is
any correlation between relaxation rates and
kidney viability. Tl and T2 were measured by an
ITMR imaging unit operated at 0.15 Tesla (6.4 MHz).
The kidneys were either preserved by Simple cold
storage at 4°C or by hypothermic pulsatile per-
fusion at 10°C on a modified Itox system. Dog kid-
neys (2 mm warm ischemia) stored at 4°C showed an
increased Tl from cortical to papillary (n = 3,
cortex 661 SEMt 152 msec; papillary 770±41 msec).
When these kidneys were placed on perfusion at
10°C the Tl gradient was maintained. lIon—viable
human kidneys stored at 4°C did not show any sig-
nificant cortical to papillary Tl gradient. Viable
human kidneys perfused at 10°C did show a gra—
dLent. In conclusion, there was a trend of in-
creasing Tl values from the cortex to paj4lla in
kidneys harvested with no warm ischemia. This
trend diminished as the viability of the kidney
was compromised by either ischemia or prolonged
duration of preservation.
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MULTIPARANETER ANALYSIS OF CELL ACTIVATION IN
RENAL ALLOGRAFT RECIPIENTS (R) BY FLOW
CYTOFLUORMETRY AND BY INTERLEUKIN—2 (IL—2)
PRODUCTION M. Suthanthiran, A. Walle*, Z.
Darzynkiewicz*, A.L. Rubin, and K.H. Stenzel.
Rogosin Kidney Center, Cornell University Medical
College, New York, New York 10021
We examined the cell cycle phase of peripheral
blood mononuclear cells (PBM) obtained from R by
differentially staining DNA and RNA with meta—
chromatic dye acridine orange and analyzing the
cell population in a FC 200 cytofluorograph
interfaced to a Data General microcomputer. IL—
2 production was determined by activating PBM
with PHA and IL—2 activity was assessed by using
an IL—2 dependent cytotoxic T cell line. Flow
cytometry revealed 2 to three fold increase in
the % of cells in G1 phase and up to 10 fold
increase in the % o cells in SG2M phase during
rejection or during bacterial or viral infections.
Higher %of cells in G1 or SG2M phase was found
depsite high dose immunosuppression provided to
R during rejection. IL—2 activity also paralleled
the clinical status of K. PEM obtained during
stable periods produced 10—50% of normal IL—2;
PBM obtained preceeding rejection or during
infection produced almost normal amounts of IL—
2. No consistent relationship between T cell
subsets and IL—2 production was seen. Normal
IL—2 with reversed T4/T ratio and impaired lL—2
production with normal 4/T8 ratio were frequently
observed. Our findings indicate that precise
quantitation of activated cells by flow cytometry
and determination of functional integrity of the
cellular networks by IL—2 activity mirror in—
vivo immune reactivity relevant to clinical
status.
V INCIDENCE & TREATMENT OF URINARY TRACT
INFECTION FOLLOWING TRANSPLANTATION.
Luis Tapia, Sheila Moran*, Jhoong Cheigh,
& Kurt Stenzel. Rogosin Kidney Ctr.,
N.Y. Hosp.—Cornell Med.Ctr. , New York, NY.
We evaluated the incidence and signifi-
cance of Urinary Tract Infection (UTI) in
?4 kidney transplant recipients (64 fe—
bales, 80 males) who had grafts function-
ing (iii Cr.2.O mg%, Ccr.50 mi/mm) for an
average of 8 years. Forty five (70%) of
the females & 27 (34%) of the males had
at least 3 episodes of significant bac—
teriuria in the post—transplant period.
Fifteen of the females had > 3 episodes of
UTI's/year. These patients (pts) were
studied with frequent urine and vaginal
cultures and for the presence of antibody—
coated bacteria in the urine. Two pts
had urinary tract obstruction, and I was
surgically corrected with improvement in
UTI's. The effect of prophylactic tn—
methoprim—sulfamethoxazole (TMZ) was stud-
ied in the remaining 13. Seven received
1 double strength TMZ tab./day for 3—16
months and 6 received 1 tab, only after
sexual intercourse. Four of these pts
continued to have recurrent UTI's with
the same organisms, and had positive anti-
body—coated bacteriuria. Six males had
recurrent UTI's with the same organism,
4 responded to long—term TMZ & 2 did not.
We conclude that in the absence of anatom-
ical abnormalities, post—coital prophy—
laxis was a efficient as daily treatment
in females. In males, long—term daily
prophylaxis was also efficient.
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JACUTE CELLULAR REJECTION (ACR) OR CYCLOSPORINE A
MEPHROTOXICITY (CsANT)? A REVIEW OF TRANSPLANT
RENAL BIOPSIES. R. Verani, S. Flechner*, B. Kahan.
U. of Texas, Dept. of Path. and Surg., Houston, Tx.
CsA is a powerful imunosuppressant which pro-
longs graft survival in renal transplantation.
CsANT occurs often. The distinction between ACR
and CsANT is a common challenge in the patient's
management. An interstitial mononuclear cell in-
filtrate (1111) and giant mitochondria (GM) in the
proximal tubules (PT) have been related to CsANT.
To establish a histological distinction between ACR
and C5AIIT we blindly reviewed 25 renal biopsies of
two groups of C5A treated renal transplant patients
who showed > 25% increase in serum creatinine. The
selection oT cases was based on a clinical criter-
ia with response to increased oral steroid in
Group I (nCR — 10 pts.) or response to decrease in
the dose of CsA in Group II (CsArJT — 15 ots.). The
25 biopsies were studied by light microscopy with
H&E, PAS and Trichrome. Electron microscopy was
performed in 3 cases of ACR and in 9 of CsANT. All
cases of ACR had a moderate to prominent IMI. In
CsANT 3 cases showed no IMI, 10/15 mild to moder-
ate IMI and the other 2 prominent IMI associated
with tubulitis, a feature seen in 7/10 cases of
ACR. Plasma cells and eosinoohils were more often
seen in ACR. Mononuclear cells in peritubular cap-
illaries and in glomerular capillary lumens were
present in 9/10 ACR and in 10/15 CsANT. GM in PT
were seen in 1/3 ACR and in 2/9 CsANT. Thus there
are no specific histological features of CsANT.
INI and tubulitis are features of ACR. Cases of
CsANT with IHI may represent associated ACR. The
incidence of GM in PT in CsA treated patients is
the same as in random renal biopsies from patients
with various renal disorders.
/ .49
THE EFFECT OF CCtIPENSATORY HYPERFILTRATION ON THE
RENAL FUNCTION OF KIDNEY IX)NORS. Flavio Vincenti,
William J. Amend, Jytte Birnbaum*, George Kaysen,
Nicholas Feduska*, Rob Duca*, and Oscar
Salvatierra*. UC, San Francisco arx3 UC, Davis,CA.
We assessed the renal function and blood
pressure (BP) of 24 donors 13.0 to 18.5 years post
uninephrectOmy (UNx). All means are expressed as
+ standard error (SE). There were 8 males and 16
!emales. Mean current age of the donors was 53.7
+ 0.4 yrs (range 35—73 yrs). The current BP(itmHg)as not significantly different frcn pre UNx
levels (122 vs 125 systolic, 77 vs 78 diastolic,
respectively). Only 2 patients developed mild de
novo diastolic hypertension. We compared the
current renal function of the donors to values
obtained prior to, 1 wk and 3—6 months after UNx.
Pre UNx After UNx
1 wk 3—6 mos Current
Serum Cr mg% l.0±.0 l.3+.l l.2+.l l.l+.0
Ccr ml/min 104± 3 4 78+ 4 81+ 3
The current 24 hour urine protein excretion of the
donors was significantly higher than controls (143
+ 18 ing vs 74 + 7 img, respectively p < .01). 24
hour urine albumin excretion was normal in 22 of
24 donors (highest value 171 mg). In a separate
study of 14 recent kidney donors the 24 hour urine
protein excretion at 16 1 month (range 19—22
months) after UNx was not found to be signif i—
cantly different from that of the 24 donors with
long term follow up (133 14 mg vs 143 18 1mg,
respectively). Conclusion: (1) The creatinine
clearance of the solitary kidney is not adversely
effected by years of compensatory hyperfiltration;
(2) The mild increase in non albumin proteinuria
in long term donors is an early and not a
progressive response to hyperfiltration.
352 Abstracts
'It' PRESERVATION OF RENAL FUNCTION AND CURE OF CRYPTO-
COCCAL INFECI'IONS IN RENAL TRANSPLANT PATIEtUS.
Alan J. Watson*, Andrew helton, Boy P. Bossell,
3thns Hopkins Univ., Sch. of Med., Baltimore,
Maryland.
The susceptibility of the renal allograft recip-
ient to cryptococcosis is largely attributable to
the state of inrmriosuppression induced iatro-
genetically by long-tern administration of cyto-
toxic agents and prednisone. In the past 11 years
in our institution 12 renal transplant patients (8
men and 4 asn ranging in age fran 16-60 years)
have developed cryotococcal infections representing
an overall incidence of 2%. All patients were in
receipt of cadaveric renal allografts. Four indi-
viduals became infected within six menths of trans-
plantation while the ramainder manifested infection
at intervals ranging fran six onnths to 10 years.
Duration of symptans prior to presentation rangedfran 1 day to 9 menths. The major sites of in-
fection included the CNS (9), lung (2) and skin(2).All patients were treated with anphotericin B and
5-fluorocytosine. In two cases infection was tem-
porally related to anti-rejection therapy. In both
instances iirmxiosuppression was withdrawn, re-jection ensued and nephrectany became necessary,
Of the 10 patients who were continued on prednisone(mean dose - 11.75 mg/d) and azathioprine (meandose - 130 n/d), 807, were cured of their infection
while maintaining stable graft function. lko
patients developed a recurrence of cryptococcal
meningitis but improved follcing repeated anti-fungal therapy. These results suggest that the
overall prognosis for both cure of cryptococcal in-
fection and maintenance of kidney function in renal
allograft recipients is better than previously
reported.
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CHRONIC LIVER DISEASE IN RECIPIENTS OF LONG—TERM
RENAL ALLOGRAFTS: ANALYSIS OF MORBIDITY AND MOR-
TALITY. M.R. Weir*, R.L. Kirkman*, T.B. Strom, and
N.L. Tilney*, Brigham & Women's Hospital, Harvard
Medical School, Boston, MA.
Complete follow—up data of liver function
studies in renal transplant recipients whose allo—
grafts had functioned for more than 5 years was
available in 184 of 217 patients (85%). 26 pa-
tients (14%) experienced a doubling of SGOT and/or
SGPT of greater than 1 year duration and were de-
fined as having Chronic Liver Disease (CLD). Eti-
ology of CLD was identified in 14 patients (54%)
of whom 11 were HBsAg positive. CLD developed in
only 5 of 26 patients (19%) during the first 4
years post—TX. 19 of the 26 patients (73%) with
CLD had enzyme elevations which were unremitting
until death or end of the study. 10 of the 12
deaths in the CLD group were due to hepatic fail-
ure, of which 8 occurred in the setting of Sepsis.
Hepatic failure was also the leading cause of
death in the entire study population. Average in-
terval to death was 4.6±3.5 years from the onset
of liver dysfunction. 16 of 180 patients became
HBsAg positive during their post—TX course, of
whom 9 developed CLD. Of 4 patients who were HBsAg
positive prior to TX, 2 developed CLD. Liver his-
tology was available in 10 patients with 5 showing
chronic active hepatits and post—necrotic cirrho-
sis, and 3 revealing non—specific portal inflamma-
tion. 10 patients with CLD experienced chronic TX
rejection with concurrent abnormal liver enzymes.
Only 2 of 14 patients with CMV syndrome during the
first year post—TX progressed to CLD. CLD is a late
complication of transplantation and is associated
with significant mortality due to an increased
susceptibility to overwhelming sepsis.
INFLUENCE OF RACE OF CADAVERIC KIDNEY
DONOR AND RECIPIENT ON GRAFT AND PATIENT
SURVIVAL. John M. Weller, Shu-Chen Wu* and
C. William Ferguson.* Depts. of nt. Med. and
Biostatistics, Univ. of Michigan, and the Michigan
Kidney Registry, Ann Arbor, Michigan.
The Michigan Kidney Registry contains data on 891
patients receiving first cadaver transplants between
1972 and 1981. Actuarial survival curves show that
when donor and recipient are of the same race, be it
black or white, functional graft and patient survivals
are better than when donor and recipient ore of
different races (p = .004). No significant differences
in distribution of the following variables are found
between donors and recipients of the same and
different races: Age, sex, ABO compatibility of
donors and recipients, or number of recipients with
high pre-formed cytotoxic antibody levels. The
following variables show differences between donors
and recipients of the same and of different races:
I) HLA antigen mismatches, 2) Transfusions,
3) Hypertension, 4) "Center effect". Different racial
donor-recipient transplants hod a higher number of
three and four HLA antigen mismatches (p = .001).
More recipients receiving kidneys from the same race
were given preoperative transfusions (p = .01). More
recipients of kidneys from a different race had
hypertension as the cause of ESRD (p = .001). More
patients getting kidneys from the same race were
transplanted at "good" centers (p = .001). Of these
significant variables, transfusions and the "center
effect" were of greater importance. With transfusions
the one year functional graft survival was 68%;
without transfusions it was 43%. At "good centers"
the one year graft survival was 57%; at bad centers it
was 40%. These account for racial differences in the
actuarial survival curves.
REVERSAL OF DIALYSIS DEMENTIA WITH RENAL TRANS-
PLANTATION AND CHELATION THERAPY. James S. Wolf,
William D. Soper, Sandra Olson, Frank A. Krumlov—
sky, and Francesco del Greco. Northwestern Univ.
Depts. of Surgery, Neurology, and Medicine,
Chicago, Illinois.
The syndrome of dialysis dementia, character-
ized by progressive dementia, myoclonus, and EEG
changes, was described by Alfrey in 1972. Signi-
ficantly elevated levels of aluminum have been
found in muscle, bone, and brain of patients
dying of this syndrome. Normally all absorbed
aluminum is excreted by the kidney. Measured
blood levels of aluminum remain constant despite
the tissue concentrations. There have been
several reports of therapy with the chelating agent
desferrioxamine in dialysis patients demonstrating
the syndrome.
G.S., a 39 year—old white man, underwent home
dialysis for 10 years. In 1981 he demonstrated
progressive memory loss, and increasingly frequentgrand mal seizures, as well as emotional lability,
and episodic myoclonus. The seizures were partially
controlled by increasing doses of anticonvulsants.
In March, 1982, he received an HLA identical cadav—
eric renal transplant. For the first six months
following transplantation he had no improvement
of symptoms. Following six months of chelation
therapy, he has had cessation of seizure activity,
abatement of symptoms, and return of EEG to normal.
Massive amounts of excreted aluminum were measured.
The importance of chelation therapy following
transplantation in this group of patients is
stressed.
/ .57
V RAPID DETECTION OF APPEARCE OF EARLY ACTIVATION
ANTIGENS IN MIXED LYMPHOCYTE REACTION BY FLOW
CYTOMETRY. A.A. Ythier J.M. Wi1liama H.M.
Shapiro L. Christenson C.8. Carpenter. E.L.
Mi1ford and TB. Strom. Dept. of Medicine. Beth
Israel Hospital. Brigham and Womens Hospital.
Boston, MA.
The activation antigens 4F2. 5E9. 49.9. and TAC
are rapidly expressed upon lectin activated, but
not on resting human T cells. 49.9 and TAC. which
define the 1L2 receptor, are expressed only upon
activated T cells. The appearance of 49.9 in human
mixed lymphocyte reactions (MLR). was studied
(control) and 1O' non—irradiated allogeneic after
18, 42 and 60 h incubations. The cells were
stained for 4F2. 49.9 and were also interacted
with a non—binding monoclonal antibody as well as
Hoechst 33342 (HO342), a DNA stain. A dual beam
flow cytometer allowed simultaneous estimation of
DNA content and immunofluorescence intensity in
the same cell. Results to date indicate that the
49.9 antigen appears within 18 hours of
allostjmulation and the number of 49.9 positive
cells increase subsequently over the first 40
hours of culture while syngeneic cultures show no
such increase. Furthermore, no evidence of DNA
synthesis is detected within this 40 hour time
period. Invariably, the appearance of 49.9 by 18h
predicts whether cells will or will not
proliferate (3H thymidine uptake) after 6 days of
culture. Preliminary family studies show that
early 49.9 appearance occurs only in response to a
mismatch at chromosome 6. This technique detects
MLR rectivity much earlier than conventional
means ( ThdR incorporation), and it may therefore
be useful in the matching of cadaveric kidneys
with recipients.
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